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Important Textbooks 
For College War Production Courses 

INDUSTRIAL 
INSPECTION METHODS 

By LENO C. MiCHELON 
Lieutenant (/g.) A-V (S) US NR 

A full presentation of the standard material on the many 
inspection devices and methods now used by industry. 
Widely used as a textbook for training classes in such 
institutions as the Wright Aeronautical Corporation, 
Western Jillectric Company, Boeing Aircraft, etc., and 
in such colleges and universities as Drexel Institute of 
Technology, Newark College of Engineering, Bridge- 
port Engineering Institute, Northeastern University, 
Rutgers University, University of Buffalo. University 
of Minnesota. 

$3.50 


COMPOSITE AIRCRAFT 
MANUFACTURE 
AND INSPECTION 

By LENO C. MICHELON 

I'his new volume, by the author of Industrial Inspec- 
tion Methods, is described a.s follows in the August 
Air Tech: “An indispensable handbook and reference 
manual for everyone connected with manufacturing and 
inspection, including trainees. It provides a complete 
coverage of all the basic materials used in the manufac- 
ture of composite aircraft : metals, woods, plastics and 
fabrics, giving in detail the Army and Navy specifica- 
tions for these materials. The inspection instruments 
and methods used in the aircraft industry, the airlines 
and the military services are presented in accurate de- 
tail. ... Its importance, timeliness and accuracy highly 
recommend it.” 



NEW VAN NOSTRAND BOOKS 


PROCESS EQUIPMENT DESIGN 

By Herman C. Hesse, Professor and Head of Uiinsion of 
Engineering Drawing and Design, University of Virginia, and 
John Henry Rusiiton, Professor and Head of the School of 
Chemical Engineering, University of Virginia. 

7'his book gives the young engineer a broad understanding of the 
design of engineering equipment. It is well illustrated to show con- 
struction details, and it has a large number of solved problems worked 
out in detail, to demonstrate methods of calculating figures needed in 
design. Many unsolved problems, covering the material in every 
chapter, give the student ample practice in solving all types of design 
computations. 

5d0 pages Cloth 6'K9 Illustrated Text edition $6.00 

ENGINEERING MATHEMATICS 

By Harry Sohon, Ph.D., Assistant Professor of Electrical En- 
ffinecring, Moore School (tf Electrical linginccring, Unwer- 
sity of Pennsylvania. 

This text has been planned in every detail for use in courses taken by 
students after they have finished the usual work in calculus. It is 
designed to supplement the student's training in mathematics by giving 
him methods needed in engineering, including such topics as determi- 
nants, dimensional analysis, complex numbers and hyperbolic func- 
tions, algebraic equations, Fourier Series, differential equations, gamma 
functions aiul Bessel’s functions, vector algebra and vector calculus. 
278 pages Cloth 6*4 X ^*/i Illustrated $3.50 

ALIGNMENT CHARTS: Construction and Use 

By Maurice Kraitchik, Professor of Mathcnuilics, New 
School for Social Research, New York. 

This book explains the mathematical methods wdiich arc required in 
constructing alignment charts, and gives the details of tlie use of these 
methods in actual chart construction. A large number of exam])les 
illustrate the preparation of charts for solving many scientific and 
technical problems. 

904 pages Cloth 6Vi X 9i4 Illustrated $2.50 

TESTING OF ENGINEERING MATERIALS 

By Carl W. Muhlenbrucii, Assistant Professor of Civil 
Engineering, Carnegie Institute of Technology. 

With each experiment the introduction provides, in addition to the 
theory of that test, some interesting and practical applications of the 
material, the testing mcthod.s, or the results, whatever the point may 
be, stimulating individual thought on the part of the student by in- 
voking curiosity as to the application of the test results. 

200 pages 6V2 X 9% Illustrated $275 

Examination Copy sent on request 

D. VAN NOSTRAND COMPANY, INC. 

250 Fourth Avenue New 3, N. Y. 


A new approtich for the Course in 
Personnel Administration — Industrial Relations 


Personnel Relations 


By J. E. Wallers, Principal, McKinsey tj' Company: for- 
merly Professor of Personnel Administration, Purdue l^niversity 

A forward-looking' 1<^xt that views personnel relations as the mutual 
and reciprocal interest which persons and groups of persons 
ha\c in each other — in this case employees, employers, and the 
])uhlic. It pres(uits management’s point-of-view, when the manage- 
ment of persoiimd relations is being considered; goycTnment’s, when 
governineiiLal n'gulations and cooperation are discussed; labor’s, 
when the aims and action of labor unions arc viewed. 


in an Objective Setting 


T ins text shows what a rt'alisfk*. 

unders landing of personnel rela- 
tions in a seltin/< of dcnioerat^y implies 
when it is applied to solving praetical 
problems. It aims to present accu- 
rately, from an objective viewtK>int, 
priiK’iples and praeLi<*e to<lay, as de- 
termined by labor, maiingeinent, and 
government, together with the most 
modern t(;chiii([iies and procedures. 

For Students in Universities 
and Colleges 

F OK students in universities and 
colleges there have b(*eii kept in 
view those elements of broa<l technical, 
professional and liberal education now 
r<M'ognized as the necessary background 
for work in personnel relations. En- 
deavor is made to show treiuls in ethics 
and to indicate philosophies, as well as 
applications. 

. 90 Figures, Charts and Tables 

550 Pages 


Supporting the ti‘Xt is \ uluable working 
information basted on the practice of 
hundreds of com[)anies; a<*tivc consul- 
tations of the author with industrial 
executi\es, personnel relations nian- 
agors, governnicjit representatives, 
union ollicials; his ex|)(?rience as pro- 
fes.sor of the siibj(*ct and as l^crsonnel 
and Labor Kelations Diren^tor of a large 
industrial cor|)oration. 



The Ronald Press Company 



Publishers 

New York 10 
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HISTORY OR THE SOCIETY FOR THE S.P.E.E. 


Secretary — J. B. Johnson, Washington 

University, 

Treasurer — Storni Bull, University of 

Wisconsin. 

There were twenty-one members of 
the Council, divided into three groups, 
whose terms of office expired in 1894, 
1895 and 1896. 

Purposp: 

There is no mention made in Volume 
One of IVoceedings of the purposes 
that actuated the founding of the So- 
ciety. However, at the end of its first 
year of life. V\)lumc II was published 
to record the jiroccedings of what is 
sometimes referred to as its fir.st an- 
nual meeting, which was held at The 
Polytechnic Institute of Brooklyn, for 
three days in August of 1894. In this 
we find the following quotations that 
appear under the title “Objects and 
Opportunities of the Society for the 
Promotion of Engineering Education” 

"The Society \va.s organized at the clo5.c 
of the Engineering Congress held in Chi- 
cago in Augast, 1893. It grew out of a 
coinnion feeling of the seventy or more 
members of Section E of that Congress 
on Engineering Education that a perma- 
nent organization should be established of 
those engineers and teachers most inter- 
ested, w'hich should meet annually for 
conference and discussion.” 

Further it is said : 

“The Engineering Schools of America 
are still in a formative stage, with a 
prospect that many of them will become, 
at a very early date, very nearly tlie ideal 
Engineering Schools. 

“The shaping of the technical educa- 
tion of a nation is a work which may \vell 
call for the continuous service of our 
ablest educators, and the advantages of 
participating in the work should accrue to 
each and every school, college, or univer- 


sity in the country, which undertakes to 
impart technical instruction, through its 
professors and teachers who are mem- 
bers of the .Society which is principally 
charged w'ith this work.” 

and it then continues, prophetically : 

"'riierc is now' little question that this 
.Society will have a great and lasting in- 
fluence in .shaping the development of our 
Engineering .Schools, and while the teach- 
ers of our leading technical schools have, 
to date, shown the greatest interest in this 
work, the greatest advantages are likely 
to be reaped by those members w'ho rep- 
resent the newer and smaller .schools, the 
principal development of which is in the 
future.” 

A further statement of purposes is 
found in the introduction to Vol- 
ume IV of the Proceedings: 

“The spirit which pervades engineer- 
ing colleges can properly be expected to 
.secure superior results, not merely by 
virtue of the subjects taught, but also by 
improving the quality of teaching, per- 
fecting the methods of presentation, and 
adapting means to ends in instruction, as 
has been done in engineering. It is the 
purpose of the Society to aid in bringing 
about this research. The work of teach- 
ing engineering subjects is sufficiently 
new, so that much saving will result in 
tCfiching, as in engineering, if the experi- 
ence on the part of one .shall prevent need- 
less experimenting on the part of many.” 

In fulfillment of the.se objectives the 
Society assumed a position of influence 
from its earliest years. 

At the end of its first year Volume 
II of the Proceedings, which records 
the activities of the Brooklyn meeting, 
lists 156 members, of whom 70 are 
designated as having become members , 
in 1893, and 86 in 1894. ‘These 70 
members of 1893 include practically all 
of those who registered in attendance 
at the meetings of Section E of the 



HISTORY OF THE SOCIETY FOR THE S.P.E.E. 


3 


World's Engineering Conference. It 
is interesting to note tliat until 1909 
the annual Volume of Proceedings, ex- 
cept Volume I, listed the names of all 
members. For many years all de- 
ceased members were listed. The cur- 
rent membership is 3787 individual and 
160 institutional. 

Meetings 

III the original Constitution of 1893, 
we find this section on Meetings: 

'‘ I'liere shall be a regular annual ineel- 
iiug occurring at the time and place of the 
Sneetings of the American Association for 
the Advancement of Science." 

In 1894, this was added ; 

"or of some one of the National Engi- 
neering Societies, or otherwise as the 
Council may determine." ’ 

Undoubtedly the actuating motive for 
this provision was the convenience and 
the savings in traveling expenses of its 
members. A secondary reason may 
have been, however, the belief that the 
membership and the attendance at the 
annual meetings of the Society would 
thus be larger. 

There w^as some sentiment in favor 
of scheduling the annual meeting in 
conjunction with the meetings of the 
Founder Engineering Societies and a 
few meetings were thus scheduled. In 
the beginning, most of the annual meet- 
ings of the Society just preceded or 
just followed the meetings of the 
American Association for the Advance- 
ment of Science. 

Committees 

Throughout the years, many of the 
achievements of the Society have been 
due to the* work of its committees and 
it is interesting to note that the first 
committee, — on “Entrance Require- 


ments for Engineering Colleges/' was 
established at the Brooklyn Meeting 
of 1894. Another, — on “Uniformity of 
Symbols for Engineering Text-Books," 
was created at the Springfield, Massa- 
chusetts meeting the following year. 

Additional committees have, of 
course, been appointed, have i)erformed 
their useful work and have reported 
their findings and recommendations to 
the membership, partly by bulletins, 
but mainly through papers presented 
at the annual meetings and printed in 
the annual Proceedings. 

Journal 

In 1910 a Bulletin was established 
and became one of the principal mile- 
stones of the Society. In 1925, the 
name was changed to The Journal 
of Engineering Education. 

Through the Journal our members 
are able to keep in touch with new 
thoughts and new developments in en- 
gineering education and its allied ac- 
tivities. Many of the j)apers presented 
at the annual meeting reach every 
member sometime before the publica- 
tion of the bound volume jf Proceed- 
ings for the year. The Journal has 
been a major implement in the ever- 
growing value and influence of the 
Society. 

1 xsTirnroNAL Membership 

Cither major developments followed 
in rapid sequence. Institutional mem- 
bership was created at the Minneapolis 
Meeting of 1913, and, after a some- 
what slow start, the first Institutional 
Representatives held their organization 
meetings at the Iowa State College 
Meeting, on June 22, 1915. Their 
principal early function was to become 
well acquainted with the work and 
aims of the Society and to carry this 
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information to the members of their 
respective faculties. 

The Mann Report 

The first of the major investigations 
with which the Society has been con- 
nected w^as “A Study of Engineering 
Education,” by Professor Charles Ri- 
borg Mann. Its results were published 
in 1918 by The Carnegie Foundation 
for the Advancement of Teaching, as 
their Bulletin Number Eleven. It is 
generally referred to as the Mann Re- 
port. 

The original impulse behind the 
making of this study was given by the 
Society for the Promotion of Engi- 
neering Education. ‘‘At its Cleveland 
Meeting, in 1907, the Society invited 
the American Society of Civil Engi- 
neers, the American Society of Me- 
chanical Engineers, the American In- 
stitute of Electrical Engineers, and the 
American Chemical Society to join 
with it in appointing delegates to a 
‘Joint Committee on Engineering Edu- 
cation/ to examine into all branches of 
engineering education, including engi- 
neering research, graduate professional 
courses, undergraduate engineering in- 
struction, and the proper relations of 
engineering schools to secondary in- 
dustrial schools, or foremen’s schools, 
and to formulate a report or reports 
upon the appropriate scope of engineer- 
ing education and the degree of co- 
operation and unity that may be ad- 
vantageously arranged between the 
various engineering schools.” 

At the Detroit Meeting, in 1908, it 
was decided to invite the Carnegie 
Foundation for the Advancement of 
Teaching and the General Education 
Board to appoint delegates to the Com- 
mittee. The American Society of Civil 
Engineers appropriated a sum of 
money to further the investigation, and 


a considerable amount of material was 
gathered. However, it became evi- 
dent that a much larger fund would be 
needed. This was generously pro- 
vided by the Carnegie Foundation, and 
Professor Mann was finally selected to 
make a careful investigation and re- 
port. The Committee was augmented 
by delegates from the American Insti- 
tute of Chemical Engineers and the 
American Institute of Mining Engi- 
neers. 

The purj)ose of the study, i \ stated 
by Henry S. Pritchett, President of the 
Carnegie Foundation was: 

“Not so much io record the details of 
engineering teaching in the various 
schools as to examine the fundamental 
([uestion of the right methods of teaching 
and the preparation of young men for the 
engineering professions: in other words, 
to question anew the pedagogic solution 
of fifty years ago, to examine the cur- 
riculum of today and the methods of 
teaching now employed, and to suggest in 
the light of fifty years of experience the 
pedagogic basis of the course of study in- 
tended to prepare young men for the work 
demanded of the engineer of today. In 
the effort to do this, the point of view of 
the teacher, of the engineer, and of the 
manufacturer and employer has been kept 

After the Carnegie Foundation as- 
sumed the expenses connected with this 
study, it cared for all the administra- 
tive details. Dr. Mann had full re- 
sponsibility. The Joint Committee on 
Engineering Education of the national 
engineering societies stated, in the In- 
troduction to the report that: “They 
have been closely associated with Pro- 
fessor Mann during his investigations, 
and have frequently conferred with 
him in the program, of the work and in 
the different plans adopted for secur- 
ing information.” 
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- The following quotations from the 
Introduction by the Joint Committee 
are illuminating : 

‘We believe that this report possesses 
particular significance on account of the 
simple and clear treatment of the compli- 
cated problems involved. The history of 
the origin and develo])ment of the schools 
is concisely told, and the connection be- 
tween the curriculum and the changing 
demands of industrial activities and 
growth is clearly narrated. If the study 
went no farther — and this is but the 
threshold of the report — we believe the 
? value of this result alone would go far 
"l toward repaying the expense of tlie en- 
quiry, liberal as that has hecn. 

“Other significant characteristics of the 
report are found in the di.scussions of the 
general failure to recognize such factors 
as ‘values and cost/ the importance of 
teaching technical subjects ...so as to de- 
velop character, the necessity for labora- 
tory and industrial training throughout 
the courses, and the use of good English.” 

In commenting, concerning the great 
emphasis which the Report placed 
upon the teaching of the fundamental 
sciences, the Committee says: 

“Emphasis is also given to the necessity 
for a broader training in the fundamentals 
of science as an equipment for all engi- 
neers and forming a sort of ‘common 
core’ in every curriculum. With this 
broad training in the first and second 
i years, the student is expected to develop 
some natural leaning toward a specialty, 
and then will follow vocational guidance 
in the later stages of his education.” 

This Mann Report has been and con- 
tinues to be widely and frequently 
quoted. Possibly the tnost frequently 
quoted sections are those referring to 
the personal characteristics of engi- 
neering college graduates most sought 
by the employers. Of that portion of 
the Report the Committee says, in the 
Introduction : 


“It may take time to convince all that 
a measure, or scale, has been created by 
the practising engineers of the country 
by which an estimate may be formed of 
the amount of success in engineering 
teaching, irrespective of the special 
courses involved. That, scale is the im- 
provement of character, resourcefulness, 
judgment, efficiency, understanding of 
men, and, last of all, technique, as shown 
by .students. These facts have already 
been published and widely circulated, and 
since they became known there are prob- 
ably few intelligent educators who have 
not asked themselves the (|uestion — ^Am I 
so teaching as to produce these results in 
iny pupils, and in the order of value speci- 
fied by the Engineering profession?” 

Sections and Branches 

In 1918, at the Baltimore Meeting, 
Sections of the Society were author- 
ized. The first section to be organized 
was the Pittsburgh Section, October 
1918. This Section later became the 
Allegheny Section. 

Today, through 18 of these Sections 
(;f the Society, covering the whole of 
the country, holding regional meetings 
of their own, the activities of the So- 
ciety have been multiplied many times. 
Interest and membership have been 
greatly increased. Many educators, in- 
dustrialists and others interested in en- 
gineering education, who are unable 
for one reason or another to attend the 
annual meetings, have opportunity to 
meet once or twice each year with 
others who are engaged in their own 
geographical sections. Formal and in- 
formal views are exchanged. Without 
doubt, the added understanding and in- 
terest in the activities of the Society 
that result from these sectional meet- 
ings have been among the major im- 
pulses that have brought about the 
greatly increased attendance at the an- 
nual meetings of these later years. 
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It was not long after the Sections 
had been successfully launched that the 
Branches of the Society got under way. 
They were first started during the 
jicademic year of 1921-1922. Then, at 
the Illinois Meeting of 1922, additional 
By-Laws were ado])ted covering l)oth 
Branches and Divisions. The Branches 
now serve individual institutions and 
the Sections serve geographical areas. 

Up to 1921 the annual ineetijigs of 
the Society consisted of general ses- 
sions which were attended by all niein- 
hers. 

Time, however, hronglit continued 
infusion of science into engineering 
curricula, and it hrought also con- 
tinued expansion of its applications. 
As these curricula ''sjwialties” grew 
in number and importance, teachers 
w'ished to hold smaller group meetings 
at which more detailed consideration of 
their own fields could be given. The.se 
growing interests forced the develop- 
ment of the Divisions of the Society as 
we know them today. They were 
authorized by By-I.aws ado])led at the 
Illinois meeting, in 1922. 

Divisions 

The first one established was the 
Division of Deans and Administrative 
Officers. It was authorized at the 1922 
meeting, following a preliminary or- 
ganization at the Yale Meeting, of 
1921. The activities of that first Di- 
vision waxed and waned until they 
were given new impetus by re-estab- 
lishment at the Chicago Meeting of the 
Council, on October 26, 1942. Since 
then it has been, and now is, very ac- 
tive with such college administrative 
problems as Selective Service, organi- 
zation and development of Engineer- 
ing, Science and Management War 
Training Courses, War Man Power 


Training, distribution of Surplus War 
Property, and Research problems. 

Next in chronology, came what 
many feel, as voiced by Dean Potter, 
was “the greatest and most beneficial 
impetus to engineering education which 
it has received throughout its entire 
history,” the studies and report of the 
Board of Investigation and Coordina- 
tion. 

Tiif. Wickenden Report 

The stimulus for this undertaking 
came first through a number of edi- 
torials in The Journal of Engineer- 
ing Education. Following lhe.se came 
the presidential address of Professor 
Charles F. Scott at the annual meeting 
of the Society at Urbana in 1922. 
These stimulated the appointment of a 
Development Committee to formulate 
an answer to the (|uestion “What can 
the Society do in a comprehensive way 
to develoj), l)roaden and enrich engi- 
neering education?” This committee, 
in August 1922, recommended the ap- 
pointment of a Board of Investigation 
and Coordination, which was apj)ointed 
and began its duties in October 1922. 

To continue from the Report of 
Professor Charles F. Scott, Chairman 
of Board : 

^The Coniniiltcc recommended that the 
Society undertake a comprehensive sur- 
vey directed by a Board, which should 
have authority to appoint a Director of 
Investigation and a staff, and to secure 
funds for carrying out a comprehensive 
program. Later the members of the Com- 
mittee were appointed members of the 
Board of Investigation and Coordination. 
The report of the Development Commit- 
tee was then sent to the heads of Engi- 
neering Schools and received construc- 
tive comment. A ^j^ar later funds were 
secured and a Director appointed.” 
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The Board fortunately secured the 
very able services of W. E. Wickenden 
as Director of Investigations, and H. P. 
Hammond as Associate Director. 

During the period of formulating 
plans and policies, many organiza- 
tions and individuals were consulted. 
Among these the President of the Gen- 
eral Education Board “Suggested that 
a study of education in European 
Countries might be helpful in engi- 
neering, as it had been in other fields; 
a suggestion which resulted in a most 
fruitful part of our project.” 

The “Mann Report” had indicated 
that a further investigation was de- 
sirable. When this proposed project 
was presented to Dr. Pritchett, Presi- 
dent of the Carnegie Foundation for 
the Advancement of Teaching who, at 
this time was acting as President of 
the Carnegie Corporation, he, there- 
fore, received it cordially. C'onferences 
with Dr. Pritcliett “resulted in an out- 
line for the ])r()p(\sed study, which he 
approved in a letter, May 29, 1923, 
which concluded with these words, 
‘and I shall licartily recommend that 
the Carnegie Cor])oration participate 
in its support.’ Favorable action was 
taken in October of tliat year, and a 
grant of funds was made covering the 
first three years of the propo.sed five- 
year program.” 

Toward the end of the initial three- 
year period twenty-six additional foun- 
dations, engineering societies, business 
corporations and individuals provided 
the funds to complete the study and 
publish its findings. The project was 
carried on over a period of ten years. 
The main report, 1039 pages, covers 
the studies made between 1923-1929; 
the* Second Volume of the Report, 
issued in 1934, completes the project. 
The two volumes contain 1320 pages 


of the main report and 283 pages re- 
porting, “A Study of Technical Insti- 
tutes, a Collateral Project of The In- 
vestigation of Engineering Education.” 

So great were Professor Scott con- 
tributions to this study as Chairman of 
the Board of Investigation and Co- 
ordination that he was continued in 
office as President of the Society for 
a second year — the only man in the 
history of the Society to be so honored. 

The established condition that the 
investigator should be chosen and the 
report approved and issued by the 
Foundation (the Committee of Educa- 
tors and Engineers served merely as 
consultants and advisers) governed the 
Mann study. Fn the new project, how- 
ever, full aulborily was vested in the 
Society for the Promotion of Engi- 
neering JCducation, including selection 
of stall, conduct of the enterprise, form 
and contents of reports. This was 
evidence of the growing respect for 
and confidence in the Society. 

To quote from the paj)er, Engineer- 
ing Education — the Present, by Dean 
Potter at the Chicago Meeting of 1943 : 

“The Investigation of Engineering 
Education, conducted by tlie Society for 
the Promotion of Juiginecring Education, 
1923 to 1929. and tlie Suinnier Schools 
for Engineering Teachers, 1 927-1 933, 
which resulted from this investigation, 
had a most beneficial effect, not only upon 
engineering curricula and methods of in- 
struction, but also upon engineering edu- 
cational policies and practices and upon 
the cooperative relationships between the 
engineering colleges, industry and the 
engineering profession.* 

“This investigation stimulated interest 
in engineering educational problems, both . 
in engineering colleges and on the part of 
engineers. Committees of the major en- 
gineering societies aided in securing the 
counsel of professional engineers regard- 
ing educational policies and practices. 
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Teachers scrutinized their classroom and 
laboratory practices, and were ready to 
draw upon the experiences of their col- 
leagues in other colleges and upon those 
of ’ practicing engineers and industrial 
leaders. Engineers from practice had 
major places on the programs of the 
Summer Schools for engineering teach- 
ers. 

"This S.P.E.E. investigation gave the 
greatest and most beneficial impetus to en- 
gineering education which it has received 
throughout its entire history.*' 

Summer Schools 

There were twelve sessions of the 
Summer School for Teachers of Engi- 
neering Schools. Two of these ses- 
sions were held during the summer of 
1927. Each session continued for three 
weeks. Programs included lectures, 
model teaching exercises, laboratory 
and lecture room demonstrations, 
seminars, and work carried out by 
committees of members of the groups. 
Both sessions of the first summer were 
devoted to mechanics. Later sessions 
covered subjects of electrical engineer- 
ing, mechanical engineering, civil engi- 
neering, chemical engineering, mining 
and metallurgical engineering, engineer- 
ing drawing, physics, mathematics, eco- 
nomics, and English. The total en- 
rollment was 721, an average of 60 
teachers for each .session. The mem- 
bers of the staff totaled 376, an aver- 
age of 32 for each session. The aver- 
age number of institutions represented 
at each session was 41. 

The Editor of the American Society of 
Mechanical Engineers, a former teacher 
and a member of the Council of The So- 
ciety for the Promotion of Engineering 
Education, attended the Summer School 
for Mechanical Engineering. He reports 
(condensed) ; 

'To evaluate the results one must give 
substance to many intangibles. A golden 


opportunity for the young instructor, sub- 
jects were pre.sented in a new light, old 
problems were given new significance, 
and inspired enthusiasm, sectionalism was 
dissipated; teaching problems are funda- 
mentally the same. Fortunate the college 
whose faculty has the more mature out- 
look the Summer School affords ; not- 
withstanding this more than half of those 
attending received no expense funds from 
their schools. 

“Engineering societies have a stake — 
their future is determined by the quality 
of graduates the schools produce; hence 
they are concerned with the sort of teach- 
ers who train engineers. For three weeks 
deans, professors and instructors lived 
together, ate together, sat together in 
class rooms, 90 of them came from 60 in- 
stitutions in 36 states and two Canadian 
Provinces. 

“The staff selected from colleges and 
industries contributed a rich program. 
The program at times simultaneously dealt 
with heat power, machine design and pro- 
duction; these were handled by experts 
interested in the teaching of these sub- 
jects. 

“Some impressions: A reassuring con- 
viction that teachers of engineering are 
on the right track. In an age of sudden 
changes and new environment methods of 
education change; engineering teachers 
have preserved a conservative balance 
with progressive vision. They are unique 
in boldly questioning their aims, ideals 
and methods with the hope of improving 
themselves, their schools and their prod- 
uct. They have been unique among 
teachers in the thoroughness of their 
.studies and in definite formulation of 
their essential ideas. Colleges of liberal 
arts with varied program have not worked 
out definite plans as their objectives lack 
the definiteness which gives form to the 
engineering curriculum and the educa- 
tional needs of the graduate engineer.’* 

Technical Institutes 

The very comprehensive Study of 
Technical Institutes, made under the 
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direction of the Board of Investiga- 
tion and Coordination as a collateral 
project to its investigation of engineer- 
ing education and published in 1931, 
has had a wide influence. The sttuly 
considered that large but little culti- 
vated field of education that lies be- 
tween the secondary schools and the 
degree-granting colleges. Technical in- 
stitutes, few in number and under one 
name or another, in various parts of 
the country, have given significant 
service in providing intensive and 
shortened curricula to fit men as engi- 
neering aids, foremen, technicians, and 
for other positions for which a full un- 
dergraduate engineering college cour.se 
is not needed. 

In the course of the study a fair 
cross section of industries reported that 
their needs for men with this abbrevi- 
ated training far exceeded their re- 
(luirements for college graduates. One 
of the conclusions reached was that 
numbers of men who have entered en- 
gineering colleges could have profited 
more from technical institute courses 
which stressed “theory” less and 
“doing” more. 

Thirteen years later, in June 1944, 
we find this S.P.E.E. study used as 
the basis for the section entitled. Tech- 
nical Institutes, of Bulletin No. 228, 
of Federal Security Agency, U. S. Of- 
fice of Education, upon Vocational- 
Technical Training for Industrial Oc- 
cupations. In referring to this Study 
of Technical Institutes by the Society 
for the Promotion of Engineering Edu- 
cation, this government Bulletin says: 

Of the various types of institutions 
which today are providing training of 
vocational-technical type, the one which 
appears to concentrate its attention most 
directly on the training of technicians is 
the technical institute, as defined in A 
Study of Technical Institutes. No dis- 


cussion of technical institutes, at the 
present time, luould be complete without 
considerable reference to this study, made 
by the Society for the Promotion of En- 
gineering Education, and published^ in 
1931. Most of its findings are as perti- 
nent today as they were at the time of 
publication. A brief but fairly complete 
summary of this study is presented here. 
Toward the end of this section of the re- 
port is presented a summary of the trends 
and developments in technical institute 
education since the publication of the 
S.P.E.E. Study, prepared by Robert H. 
Spahr, one of the authors of the Study. 

‘'Technical education in the United 
States has grozun up zvith little unifying 
philosophy. The engineering college has 
become a strongly defined type of institu- 
tion. The trade schools are acquiring a 
typical character and standing. The gap 
between these types, typified in Great 
Britain by the 'local technical institution' 
and in continental Europe by the ^tech- 
nical middle school' has little counter- 
part in America. This study deals with 
this gap.'" 

The original study by the Society 
and the supplementary Government 
study have aroused a demand for a 
very considerable expansion in the 
number of technical institutes as a post- 
war development. The anticipated ex- 
pansion of American industry and th,e 
plans for the training of veterans are 
giving considerable impetus to this 
movement. 

Lam ME Medal 

Provision for a Society medal was 
made by the will of Benjamin G. 
Lamme, formerly Chief Engineer for 
the Westinghouse Electric and Manu- 
facturing Company to advance the en- 
gineering profession by encouraging 
good technical teaching. 

The first award of the Benjamin G. 
Lamme gold medal “for accomplish* 
ment in technical teaching or actual 
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advancement of the art of technical 
training” was made to George Fill- 
more Swain of Harvard, at the Chapel 
Hill Meeting, June 27, 1928. 

Encjinekks’ Council for Profes- 
sional Development 

In 1932, the Society joined with 
American Society of Civil Engineers, 
American Institute of Mining and 
Metallurgical Engineers, American So- 
ciety of Mechanical Engineers, Ameri- 
can Institute of Electrical Engineers, 
American Institute of Chemical luigi- 
neers and National Council of State 
Boards of Engineering Examiners, in 
founding the luigineers’ Council for 
Professional Development. The En- 
gineering Institute of Canada was 
elected a Participating Body of E.C. 
P.D. on October 24th, 1940. 

The motives that actuated the found- 
ing of E.C.P.D. are defined in Section 
2, of its Charter : 

2. Objectives. riie general objective 
of E.C.P.I3. is the eiihancenieiit of the 
professional status of the engineer. 'J'o 
this end it aims to coordinate and promote 
efforts and aspirations directed toward 
higher professional standards of educa- 
tion and practice, greater solidarity of the 
profession, and greater effcctivenc.ss in 
dealing with technical, social, and eco- 
nomic problems. 

An immediate objective, now apparently 
practicable of attainment, is the develop- 
ment of a system whereby the progress of 
the young engineer toward professional 
standing can be recognized by the public, 
by the profession, and by the man him- 
self, through the development of tech- 
nical and other qualifications which will 
enable him to meet minimum professional 
standards. 

The activities of E.C.P.D. are car- 
ried on mainly through the work of its 
Committees on Student Selection and 


Guidance, Engineering Schools, Pro- 
fessional Training, and Professional 
Recognitioji. It is generally considered 
to represent the “first concrete expres- 
sion of general professional conscious- 
ness.” One of its major achievements 
has been a ])rogram of accreditation for 
engineering schools. 

The 1940 Report 

For some time prior to the annual 
meeting of June, 1939, there had been 
considerable discussion concerning the 
most desirable length of undergraduate 
engineering curriculum in view of 
scientific and technological develop- 
ments, as well as of educational 
thought. Some advocated “a prelimi- 
nary period of study in .schools of lib- 
eral arts before admission to the engi- 
neering school.” 

At the June meeting of 1939. the 
Committee on Aims and Scope of En- 
gineering Curricula was therefore au- 
thorized. It made its rei)ort early the 
following year. This is referred to as 
the 1940 Report. Among its con- 
clusions is: 

“Considering only those young people 
to whom the education given by an en- 
gineering college is well adapted, we be- 
lieve that their needs cannot properly l)e 
met by a program of uniform length, al- 
though wc are convinced that the course 
leading to the bachelor’s degree con- 
forms well to the interest and career re- 
quirements of a large proportion of these 
students. For many of this group gradua- 
tion represents a genuine limit of time 
and of means available for formal edu- 
cation ; for many it represents also a 
scholastic attainment satisfying their 
tastes and native endowments. Moreover, 
this level of attainment conforms well to 
the personal requirements of many serv- 
ice functions in industry, in engineering 
organizations, and i;|i government agen- 
cies. We believe the imposition of a 
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longer college program on all engineering 
students through a prescribed five-or-six- 
year course would be inconsistent with 
the financial resources, career needs, and 
abilities of many of tin’s large group.** 

The Committee registered also its 
belief "that there are advantages in the 
parallel development of the scientific- 
technological and the humanislic-social 
sequences of engineering education.” 
The Committee favored the parallel 
and continued teaching of each of these 
stems throughout all the undergradu- 
ate years. 

It would he difficult to improve upon 
the following analysis of this report, 
which w’as made l)v Dean Potter in 
1943 : 

The conclusions and recommendations 
in the Report of S.P.EJi, Committee on 
Aims and Scope of Engineering Cur- 
ricula, made in 1940, rejjrescnt a type of 
educational philosophy which has becti 
most helpful in bringing about a con- 
tinued procesr of refinement in engineer- 
ing education, while encouraging engi- 
neering colleges to “serve diverse func- 
tions and prepare men for a wide range 
of technical, administrative, and execu- 
tive responsibilities.*’ This report was 
most timely in encouraging “ the pres- 
ent flexible arrangement of four-year 
under-graduate curricula followed by 
post-graduate work’* in place of “longer 
under-graduate curricula of uniformly 
prescribed duration.” The parallel de- 
velopment in engineering education of 
the “scientific-technologicar* and the “hu- 
manistic-social” stems or se(juences, as 
advocated in this report, is a suitable 
guide-post for engineering education in 
the post-war period.** 

The 1944 Report 

The Committee on Engineering Edu- 
cation After the War, appointed in 
1943, took up a further study under a 
directive : 


"to study the urgent problems of the im- 
mediate future as well as longer range 
problems of educational principle and 
practice, and particularly to review the 
1940 Report on Aims and Scope of En- 
gineering Curricula in the light of fu- 
ture conditions as they can now be en- 
visaged ” 

I^art I of their Report published in 
the May, 1944, Journal discusses "Pur- 
poses and Problems of Engineering 
Education.” Part II deals with “Mat- 
ters of Immediate Concern.** Part I 
opens with the basic concept th«it “The 
purposes and problems of engineering 
education hinge on its two major re- 
sponsibilities. One of these, which de- 
termines its aims and standards, is to 
the public, industry, and the profes- 
sion it serves. The other, which de- 
lorniines its methods, is to the stu- 
dents as individuals. Later it .says: 

“'riie specific purpose.s implied here are 
of broad sco])e and are essentially those 
recommended in tlie 1940 Report on Aims 
and Scope of Engineering Curricula. 
They include training in the sciences 
basic to engineering, the rudimentary de- 
velopment of certain technical skills, as 
introduction to the engineering method of 
solving problems of practice, an under- 
standing of values and costs, a sense of 
the art of engineering as distinguished 
from its science, the ability to read, write, 
and speak the English language effec- 
tively, a knowledge of social and human 
relationships, an understanding of the 
duties of citizensliip, an appreciation of 
cultural interests outside the field of en- 
gineering, and indoctrination in profes- 
sional standards and relations. Inherent 
in the accomplishment of these purposes 
is the development in the student of 
habits of accuracy and thoroughness, 
powers of analysis, creative ability, re- 
spect for facts, and high standards of in- 
tegrity with respect to all aspects of his 
work.” 
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The report recommends that under- 
graduate engineering curricula be de- 
veloped, as rapidly as may be practi- 
cable, to provide for three major 
groups of students: 1. Those who look 
upon the study of engineering as being 
most suitable to them as education for 
tlie more or less general activities of 
the careers they expect to enter. 2. 
Those preparing for careers in the op- 
eration and management of industry. 
3. Those wlio would be fitted for un- 
usual scientific and creative accom- 
plishments. It places major emphasis 
upon methods of engineering thought, 
discipline in engineering habits of 
work and indoctrination in the ideals 


and ethics of the engineering profes- 
sion. 

Much of the report is devoted to 
considerations and recommendations 
regarding the basic areas of engineer- 
ing education, such as the scientific- 
technological and the humanistic-social 
stems. It indicates that considerations 
of improvement and development can 
be approached most readily under these 
two headings and also under graduate 
study and research. The great chal- 
lenge before the Society for the im- 
mediate future is the study and imple- 
mentation of the recommendations of 
this report. 



ORGANIZATION OF THE SOCIETY 

The Society for the Promotion of Engineering Education was 
the outgrowth of the meetings of Division E of the World’s Engi- 
neering Congress held in Chicago from July 21 to August 15, 1893, 
in connection with the World’s Columbian Exposition. 

The aim of the Society is the promotion of the highest ideals in 
the conduct of engineering education with respect to administra- 
tion, curriculum, and teaching work, and the maintenance of a high 
professional standard among its members. 

The means to this end include educational researcli, the holding 
of meetings for the reading and the discussion of professional pa- 
pers, and the publication of papers, discussions, and communica- 
tions as way seem expedient. 


Each Society member should scrutinize carefully the membership 'ist for 
his institution, as published in this year book, and interest his colleagues, who 
are not members, in Society membership. 
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W. R. Dumhlc, Secretory, Ohio State 
Univ. 

Pacific Northwest: 

Harry McIntyre, (hair man, Univ. of 
Washington. 

R. Q. Brown, Vice Chairman, Univ. of 
Washington. 

K. D. Engel, Sec.'Treas., Univ of Wash- 
ington. 


Pacific Southwest: 

C. T. Wickocil, Chairman, Univ. of Cali- 
fornia. 

G. A. Gehrig, Vice Chairman, Pasadena 
Jr. College. 

E. D. Howe, Scc.-Treas.,\jmv. of Qlalif. 

Rocky Mountain: 

(j. E. Sechrist, Chairman, Univ. of Wy- 
oming. 

Carl Brown, Secretary, Univ. of Wy- 
oming. 

Southeastern : 

L. L. Patterson, (.'hairman, Miss. Stale 
College. 

Joseph Weil, J’ice Chairman, Univ. of 
Florida. 

IT. (i. Haynes. Secretary, The Citadel. 

Southwestern : 

H. F. Godeke, C hairman, 'I'exas Tech. 
College. 

H. C. Dillingham, See.-Treas., A. & M. 
College of Texas. 

Upper New York: 

Paul H. Black, Chairman, Cornell Uni- 
versity. 

(I. E. Grantliani. Vice ('hairman. Cornell 
University. 

II. A. Weiss, Scc.-Treas\, Clarkson Col- 
lege of Technology. 


BRANCHES 


Alabama (University): 

G. H. Dun.stan, Chairman. 
Johnstone Parr, Vice President. 

H. H. Meigc, Sec.-Treas. 

Arizona: 

F. C. Kelton, Chairman. 

J, B. Cunningham, Vice Chairman. 

G. C. McCombs, Secretary. 

Bucknell : 

H. A. Weeden, Chairman. 

G. N. Kunkle, Sec.-Treas. 

Case: 

, Chairman. 

G W. Sanford, Vice Chairman. 

G. B. Priester, Secretary. 


Colorado School of Mines: 

R. A. Baxter, (Chairman. 

Iv G. Fisher, Secretary. 

Colorado A. & M. College 

G. F. Henry, Chairman and Secretary 
University of Colorado: 

W. Otto Bilk, ( hairman. 

W. S. Nyland, Secretary. 

University of Detroit: 

J.. R. Blakeslce, Chairman. 

George H. Tweney, Vice Chairman. 

R. R. Johnson, Secretary. 

Georgia School of Technology: 

W. V. Dunkin, Chairman. 

P. B. Narmorc, Secretary. 
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Lafayette: 

H. W. Savage, Chainmu. 

E. L. McMillcn, Vice Chairman. 
W. G. McLean, Secretary. 

Maine:* 

C. E. Bennett, Chairman. 

, Scircfary. 

Michigan State College: 

L. C. Price, Chairman. 

E. G. McKi])ben, J^icc C hninnan. 

C. A. Miller, Secretary. 

D. D. McGrady, Treasurer. 

Michigan Coll. M. & T.: 

L. A. Rose, Chairman. 

F. L. Partlo, Vice Chairman. 

W. A. Loiigacrc, Secretary. 

Newark College of Engineering: 

Frank N. iMitvvisIc. Chairman. 

H. N. Cummings, Secretary. 


North Carolina State College: 

L. M. Keever, Chairman. 

C. G. Muniford, Vice Chairman. 

R. L. Stone, Recording Secretary. 

E. W. Winkler, Corresponding Secretary. 

Northeastern: 

L. F. Cleveland, Chairman. 

E. L. Spencer, Secretary. 

Pennsylvania State College: 

A. Doggett, Chairman. 

A. P. Powell, Secretary. 

Purdue : 

, Chairman. 

Tufts College: 

A. W. Leighton, Chairman. 

F. N. Weaver, Secretary. 

Worcester Polytechnic Institute: 

E. D. Wilson, Chairman. 

V. ]. Adams, Secretary. 

V. Siegried, Member, ILvec. Com. 



COMMITTEES FOR 1944-45 


Executive: H. S. Rogers, Chairman, Poly- 
technic Institute of Brooklyn, Brooklyn, 
N. Y., N. W. Dougherty, H. M. Crothers, 
J. S. Thompson, V. L. Bishop. 

Program: H. S. Rogers, Chairman, N. W. 
Dougherty, II. M. Crothers, J. S. Thomp- 
.son, F. L. Bishop. 

Publication: F. L. Bishop, Chairman, Uni- 
versity of Pittsburgh, Pittsburgh 13, Pa., 
Robert E. Doherty, II. S. Rogers. 
Aeronautical Engineering: II. W. Barlow, 
Chairman, A. & M. College of Texas, Col- 
lege Station, Texas, Walter Bishop, J. D. 
Akerman, A. S. Levons, W. C. Nelson, 
J. C. Newell, C. T. Reid, H. S. Stillwell. 
Agricultural Engineering: L. J. Fletcher, 
Chairman, Caterpillar Tractor Company, 
Peoria, 111., II. J. Barre, Secretary, J. B. 
Davidson, R. H. Driftmier, E. W. 
Lehmann, J. D. Long, A. W. Turner, H. 
B. Walker. 

College Credits for Service Courses: O. J. 

Ferguson, Chairman, University of Ne- 
braska, Lincoln, Ncbr., H. A. Fisher, D. B. 
Prentice. 

Conferences: N. W. Dougherty, Chairman, 
University of Tennessee, Knoxville, Tenn., 
in charge of all conferences for the 53rd 
annual meeting, St. Louis, Mo. (Jefferson 
Hotel, headquarters) June 21-24, 1945. 
Engineering Economy: C. £. Bullinger, 
Chairman, Pennsylvania State College, 
State College, Pa., E. D. Ayres, J. C. 
Clark, F. C. Dana, E. L, Grant, A. S. 
Langsdorf, A. H. Lovell, P. T. Norton, 
A. 1. Peterson, R. C. Putnam. 

Engineering School Libraries: Ruth McG. 
Lane, Chairman, Massachusetts Institute 
of Technology, Cambridge, Mass., Harold 
Lancour, Ruth Meixell, Natalie Nicholson, 
J. B. OTarrell. 

Engineering Research; W. R. Woolrich, 
Chairman, University of Texas, Austin, 
Texas, G. M. Butler, N. A. Christensen, 
I. C. Crawford, J. R. Cudworth, F. M. 
Dawson, W. O. Hotchkiss, S. C. Lind, 
E. L. Moreland, R. L. Spencer. 


Evening Engineering Education: N. P. 
Auburn, Chairman, University of Cincin- 
nati. Cincinnati, Ohio, H. R. Beatty, H. 
P. Dutton, H. E. Dychc, F. C. Stockwell, 
C. Wandmachcr. 

Graduate Programs: L. E. Grinter, Chair- 
man, Illinois Institute of Technology, 
Chicago, III., Jules Bebie, J. W. M. 
Bunker, Hardy Cross, B. F. Dodge, S. C. 
Lind, H. J. Masson, F. T. Mavis, B. R. 
Tcarc, Ernst Weber, A. H. White. 
Institutional Members: R. A. Seaton, 
Chairman, Kansas State College, Man- 
hattan, Kansas, D. C. Jackson, R. L. 
Sackctl. 

Junior Colleges: R. A. White, Chairman, 
(irand Rapids Junior College, Grand 
Rapids, Mich., E. C. Dougla.s, A. H. 
Lovell, C. T. Oswald, R. H. Spahr. 
Lamme Award: D. S. Bridgman, Chairman, 
195 Broadway, New York City; for four 
years, S. W. Dudley, Yale University, N. 
W. Dougherty, University of Tennessee, 
W. C. DuVall, University of Colorado; 
for three years, D. S. Bridgman, J. M. 
Robert, Tulane University, S. S. Stein- 
berg, University of Maryland ; for two 
years, E. M. Billings, 343 State St., 
Rochester, N. Y., R. C. Ernst, University 
of Louisville, L. G. Straub, University of 
Minnesota ; for one year, T. R. Agg, Iowa 
State College, L. K. Grinter, Illinois In- 
stitute of Technology, G. W. Gleeson, 
Oregon State College. 

Membership: H. S. Rogers, Chairman, 
Polytechnic Institute of Brooklyn, G. A. 
Irland, H. A. Shaffer, P. E. Mohn, W. 
M. Lansford, W. C. Brenke, G. W. Brad- 
.shaw, F. L. Wilkinson, J. W. May, J. H. 
Billings, F. D. Carvin, C. A. Brown, W. 
J. Emmons, George Fillipetti, O. W. Pol- 
ler, W. H. Wood, W. T. Schrenck, S. S. 
Steinberg, E. J. Stocking, C. L. Dawes, 
C. E. Tucker, L. O. Stewart, F. E. Light- 
burn, M.- E. Haas, W. R. Dumble, Harry 
McIntyre, E. D. Engel, C. T. Wickocil, 
£. D. Howe, G. K Sechrist, Carl Brown, 
L. L. Patterson, H. G. Haynes, H. F. 
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^ Godekc, H. C. Dillingham, P. H. Black, 
H. A. Weiss, G. H. Dunstan, H. A. 
Weeden, J. C. Park, J. G. Albright, R. A. 
Baxter, G. F. Henry, W. Otto Birk, T. C. 
Hanson, W. V. Dunkin, H. W. Savage, 
C. E. Bennett, C. L. Allen, L. A. Rose, 
F. N. Entwisle, L. M. Keever, L. F. 
Cleveland, L. A. Doggett, A. R. Leighton, 
E. D. Wilson, A. A. Potter, C. O. Miller, 
H. E. Pulver, A. D. Moore, R. H. 
Frazier, Justus Rising, K. O. Thompson, 
H. K. Justice, P. E. Kyle, Seibert Fair- 
man, W. B. Plank, A. C. Harper, J. G. 
Potter, H. P. Hammond. 

Nominating: Past president, members of 
Council retiring in 1946, and one member 
of the Society from each Section who shall 
^ liavc been elected for a term of one year 
at a regularly called meeting of the Sec- 
tion and duly certified to the Secretary 
of tlic Society before May 15, 1945. 
Principles of Engineering Ethics: J. W. 

Barker and D. C. Jackson. 

Professional Degrees: D. C. Jackson, C/zuiV- 
man, 5 Mercer Circle, Cambridge, Mass., 
H. B. Dirks, E. B. Norris.’ ’ 

Professional Development: I. C. Craw- 
ford, Chairman, University of Michigan, 
Ann ,'\rbor, Mich., F. M. Feiker, H. J. 
Gilkcy, R. W. Warner. 

Relations with Industry: A. R. Stevcii- 
.son, Chairman, General Electric Company, 
Schenectady, N. Y., M. M. Boring, Alter- 
nate, R. H. Spahr, G. R. Cowing, Alter- 
nate, L. J. Fletcher, C. J. Freund, C. E 
MacQuigg, F. L. Wilkin.son, B. M. 
Woods, J. I. Yellott, C. W. Cole, R. L. 
Auten, J. E. Davenport, Ward Delaney, 

R. Layng. 

Secondary Schools: H. H. Armsby, Chair- 
man, U. S. Oflice of Education, Wash- 
ington, D. C., L.M.K. Boelter, K. Lark- 
Horowitz, W. D. Turnbull. 

Sections and Branches: H. M. Crothers, 
Chairman, South Dakota State College, 
Brookings, S. D., H. W. Barlow, G. F. 
Corcoran, R. E. Gibbs, J. E. Hannuin, 
E. D. Howe, R. H. Sherlock, H. L. 
Solberg, G. F. Tracy, R. E. Vivian, W. C. 
White, F. L. Wilkinson. 

Selection and Guidance: R. L. Sackett, 
Chairman, Hotel Sheraton, New York 
City, L. A. Bingham, D. S. Bridgman, 


A. H. Fuller. W. C. Krathwohl, W. B. 
Plank, R. L. Sweigert. 

S.P.E.E. Committee (A.S.T.P. and N.C. 

T.P.): H. S. Rogers, Chairman, R. E. 
Doherty, F. L. Bishop, F. M. Dawson, H. 
P. Hammond, C. £. MacQuigg, A. A. 
Potterm D. B. Prentice, Thorndike 
Saville, W. R. Woolrich, B. M. Woods. 
Sponsoring Committee, Safety Engineer- 
ing in Colleges, U. S. Dept, of Labor: 
II. T. Hcald, Illinois Institute of Tech- 
nology, Cbic.'igo, 111. 

Revision of Constitution and By-Laws: 
H. S. Rogers, Chairman, G. F. Bateman, 
Middle Atlantic Section; H. O. Croft, 
Mechanical Engineering; Robert £. 
Doherty, Electrical Engineering L. J. 
Fletcher, Industry; S. C. Hollister, East; 
Frank Kcrekes, Civil Engineering; A. B. 
Domonoskc, Pacific Coast; A. A. Potter, 
Administrative Div. and Mid-West; R. 
A. Seaton, West; A. R. Stevenson, In- 
du'.try; B. R. Van Leer, South; F. C. 
Vilbraiidt, Chemical Engineering; W. E. 
Wickenden, Electrical Engineering; W. 
R. Woolrich, E. C. R. A. and Southwest; 
C. K. \'oiing, Canada. 

V-12 Examinations: A. R. Culliniore, 
Chairman, Newark College of Engineer- 
ing, Newark. N. J., J. W. Barker, E. S. 
Burdell, 1. C. Crawford, F. M. Dawson. 
Representatives of the Society on Various 
Committees, Boards and Commis- 
sions: 

American Standards Association : 

Symbols and Abbreviations : E. J. 

Strcubel, P. J. Kiefer, M. C. Stuart. 
Standard Drawings and Drafting Room 
Practice ; Z-14 : 

Electrical Definitions : E. E. Bennett. 
Symbols for Heat and Thermo- 
dynamics : W. H. Wohlenberg, P. 
J. Kiefer, M. C. Stuart, L. T. Work. 
American Council on Education: D. B. 
Prentice, W. E. Wickenden, F. L. 
Bishop. 

Engineers’ Council for Professional De- 
velopment: H. S. Rogers, C. E. Lawall, 
D. B, Prentice. 

Charles A. Coffin Fellowships and Re- 
search Committee: H. S. Rogers. 
National Bureau of Engineering Regis- 
trations : Paul Cloke. . 



22 


I.AMMB MEUAI. 


LAMME MEDAL 

m 

Benjamin G<arver Lamme left to this Society a trust fund, the income 
from this to be expended for a gold medal ‘^to be given yearly to a chosen 
technical teacher for accomplishment in technical teaching or actual advance- 
ment of* the art of technical training.*’ 

RECIPIENTS OF U^MME MEDAL 

1928 — George Fillmore Swain, Professor of Civil Engineering, Harvard 

University. 

1929 — Irving Porter Church, Emeritus Professor of Applied Mechanics and 

Hydraulics, Cornell University. 

1930 — Charles Felton Scott, Professor of Electrical Engineering, Yale 

University. 

1931 — Dugald Caleb Jackson, Professor of Electric Power Production and 

Distribution, in charge. Dept., Electrical Engineering, Massachusetts 
Institute of Technology. 

1932 — Arthur Ne:\vei.l Talbot, Professor of Municipal and Sanitary Engi- 

neering, Emeritus, University of Illinois. 

1933 — Dexter Simtson Kimball, Professor of Industrial Engineering, Dean, 

College of Engineering, Cornell University. 

1934 — Edward Kose Maurer, Professor of Mechanics, University of Wisconsin. 

1935 — William Elgin Wickenden, President, Case School of Applied Science. 

1936 — Herman Schneider, Dean, University of Cincinnati. 

1937 — Frederick Eugene Turneaure, Dean, University of Wisconsin. 

1938 — Robert Lemuel Saokett, Dean, Pennsylvania State College. 

1939 — Stephen P. Timoshenko, Profes.sor of Theoretical and Applied Me- 

chanics, Stanford University. 

1940 — Andrey a. Potter, Dean, Schools of Engineering, Purdue University. 

1941 — Anson Marston, Dean of Engineering, Emeritus, Iowa State College. 

1942 — Roy Andrew Seaton, Dean, Division of Engineering, Kansas State 

College; Director, E. S. M. W. T., U. S. 01Iic(3 of Education. 

1943 — Thomas Ewing French, Profo.ssor of Engineering Drawing, Emeritus, 

The Ohio State University. 

1944 — Hardy Cross, Professor and t'hairinaii, Dept, of (Mvil Engineering, Yale 

University. 



THE S. P. E. E. EMBLEM AND MEMBERSHIP OEBTIFIOATE 


The Certificate is engraved on durable parchment paper, size 
X 11 inches, suitable for framing. The name and date of elec- 
tion are engrossed, and the certificate is signed by tl;e president 
and secretary. The price of tlie certificate is two dollars. 


THE SOCIETY lOR THE 

Promotion or Engineering Education 

THIS CERTiriES THAT 

^mUrmiulnnii 

IS A MEMBER OP 

THE StXIirTY H)R THE PROMOTION OP HNOINCERiNC CPUCATION 


AN ORGANIZATION POR THE APVaNCFMENT OP 
ENCINECRING F.OIJCM ION WITH Rl SPIjGT TO rROi:FniIRPS 



A period of a month may elapse between the date of the order 
and the delivery of the certificate, because of the time required for 
engrossing the certificate and securing the necessary signatures. 

Print your name on the order blank exactly as you wish it to 
appear on the certificate. 

The S, P. E. E. Emblem comes in two styles, gold and gold- 
plated, with a blue background and gold lettering. It may be 
secured in the form of a pin with a safety catch, or a charm. The 
pin is one-half inch and the charm five-eighths inch, as reproduced 
below. 

The two styles available, together with prices, are as follows : 
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Gold-plated 


$2.25 Gold .... 
1.00 Gold-plated 


.. $3.50 
.. 1.25 
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INSTITUTIONAL MEMBERS. 


AonvE.* 


Univebsity or Akron, Akron, Ohio, H. E. Simmons, President, F. E. 


Ayer, Dean 1914 

Alabama Polytechnic Institute, Auburn, Ala., L. N. Duncan, Presi- 
dent, J. E. Hannum, Dean 1914 

University op Alabama, University, Ala., Raymond R. Paty, President, 

Geo. J. Davis, Dean 1923 

University op Alaska, College, Alaska, (diaries E. Bunnell, President, 

W. E. Du eke ring, Dean 1941 

University of Alberta, Edmonton, Alberta, Canada, Robert Newton, 

President, R. S. L. Wilson, Dean 1924 

The American Institute of Chemical Engineers, Stephen Tyler, Sec- 
retary, 29 West 39th Street, New York City 1939 

The Amerktan Society of Civil Engineers, George T. Seabury, Secre- 
tary, 33 West 39th Street, New York City 1939 

University of Arizona, Tucson, Ariz., Alfred Atkinson, President, G. M. 

Butler, Dean 1914 

University op Arkansas, Fayetteville, Ark., A. M. ILnrding, President, 

George P. Stocker,.. Dean 1921 

Bradley Polytechnic Institute, Peoria, III., F. R. Hamilton, President, 

Geo. F. Branigan, Dean 1943 

Polytechnic Institute op Brooklyn, Brooklyn, N. Y., II. R. Rogers, 

President, Erich Ilausinuim, Dean 1921 

Brown University, Providence, R. I., Henry M. Wriston, President, 

LeTghton T. Bold, Cliairman 1914 

Buck NELL University, Lewisburg, Pa., Herbert L. Sj)encer, President, 

G. A. Irlnnd, Chairman of Engineering Group 1925 

California Institute op Technology, Pasadena, Calif., Robert A. 
Millikan, Chairman, Executive Council; Franklin Thomas, Chairman 

of Engineering Division 1913 

University of Ca*lipornia, Berkeley, Calif., Robert Q. Sproul, President, 

M. P. O’Brien, Dean 1937 

Carnegie Institute of Technology, Pittsburgh, Pa., Robert E. Doherty, 

President, W. N. Jones, Director 1915 

Case School of Applied Science, Cleveland, Ohio, Wm. E. Wickenden, 


President, Elmer Hutchisson, Dean 

Catholic University of America, Washington, D. C., Patrick J. Mc- 
Cormick, Rector, A. J. Scullcn, Dean 

University of Cincinnati, Cincinnati, Ohio, Raymond Walters, Presi- 
dent, R. C. Gowdy, Dean 

The Citadel, The Military College of South Carolina, Charleston; 

S. C., G. P. Summerall, President, L. S. LeTollier, Dean 

Clarkson College of Technology, Potsdam, N. Y., «T. A. Ross, Jr., 
President 


1913 
1917 
1917 

1914 
1938 


Clemson Agricultural College, Clemson, 8. G., Robert F. Poole, Presi- 
dent, 8. B. Earle, Dean 1018 


* Active institutional members are accredited engineering colleges and 
distinguished national engineering societies. 
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INSTlTUTTONAr. MKMBEUS 


Colorado School or Mines, Golden, Colo., Melville F. Coolbaugli, Presi- 
dent, Jesse R. Morgan, Dean 1929 

Colorado Agricultural and Mechanical (’ollege, Fort Collins, Colo., 

Roy M. (Jiooii, President, N. A. Christensen, Dean J923 

Cniversity of Colorado, Doiilder, Colo., R. O. Oustnvsoii, Prcsidenti G. 

L. Eckel, Dean 19]/> 

Columbia University, New York City, N. M. Butler, President, Joseph 

W. Barker, Dean 1923 

University of Connecticut, Storrs, Conn., A. N. Jorgensen, President, 

, Dean 1941 

The Cooper Union, New York City, Edwin S. Burdell, Director, G. F. 

Bateman, Dean 1927 

Cornell University, Ithaca, N. Y., Edmund Ezra Day, President, S. 0. 

TloJIislor, Dean 1913 

University of Delaware, Newark, Del., W. O. Syjdierd, Acting President, 

R. L. Spencer, Deiiii 191C 

University of Denver, Denver, (’olo., Ben M. Clwnington, Chancellor, 

C. M. Kiuidson, Dean 1941 . 

University of Detroit, Diitroit, Mich., William Millor, President, C. J. 

Freund, Dean 1924 

Dkkxel Institute of 'rEciiNOLOGY, Philadelphia, Pa., R. C. Dis(|ue, Act- 
ing President, .1. Ifavlaiid Millings, Acting Dean 1914 

Duke University, Durham, N. C., R. D. Flowers, I*residenl, W. U. Hall, 

Dean 1932 

Ecole PoLYTECiiNiQUE, Montreal, Canada, Augustin Frigon, President, 

Arinand Circ6, Dean 1917 

Mnqineerino Institute of (Janada, The, 2050 Mansfield Street, Mon- 
treal, Canada, L. Austin Wright, Secretary 1924 

University of Florida, Gainesville, Fla., John J. Tigert, President, 

Joseph Wcil, Dean 1928 

George Washington University, Washington, D. C., Cloyd Heck Mar- 
vin, President, F. M. Feiker, Dean 1913 

Gkoroia School of Tei iinology, Atlanta, Ga., M. R. Van Doer, President, 

D. P. Savant, Dean 1913 

The Graduate School of Engineering, Harvard University, Cambridge, 

Mass., James Bryant Conant, President, Ilarnld M. Westergaard, 

Dean 1919 

University of Idaho, Moscow, Idaho, II. C. Dale, President, J. E. Bu- 
chanan, Dean on leave, D, C. Cady, Acting Dean 1924 

Illinois Institute of Teuiinology, (!liieago. 111., Henry T. Heald, Presi- 
dent, .1. C. Peebles, Dean 1921 

University of Illinois, Urbana, 111., A. C. WiJI.ard, President, M. L. 

Enger, Dean 1914 

Iowa State College, Ames, Iowa, Charles E. Friley, President, T. R. 

Agg, Dean 1913 

State University op Iowa, Iowa City, Iowa, Virgil M. Hancher, Presi- 
dent, F. M. Dawson, Dean 1914 

Johns Hopkins University, Baltimore, Md., Isaiah Bowman, President, 

W. B. Kouwenhoven, Dean 1921 

Kansas State College of Agriculture and Applied Science, Man- 
hattan, Kans., Milton S. Eisenhower, President, R. A. Seaton, Dean 1917 
The University op Kansas, Lawrence, Kans., Deane W. Malott, Chancel- 
lor, J. O. Jones, Dean 1914 

University op Kentucky, Lexington, Ky., H. L. Donovan, President, 

James H. Graham, Dean 1926 
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Ijafayette College, Easton, Pa., Williani Matlior Lewis, Presiilont, W. 


S. Lohr, Cliairninn, Eii^iii(>ering Conimiitce 1915 

Leiiioh University, Bethlclioin, Pa., Adininistrativo Cowiinittcc: Doans 

P. M. Palmer, Chnirman, Neil Carothers, A. C. Gallon 1914 

Louisiana State University, University, La., W. B. Ilatchor, President, 

L. J. Lassalle, Doan 1934 

University of Louisville, Louisville, Ky., E. W. Jaeobson, I^residont, 

F. L. Wilkinson, Dean 1925 

McGill University, Monlreal. Canada, P. Cyril James, Principal, J. J. 

O'Neil, Dean 1924 

University of Maine, Orouo, Me., Arthur A. llauck. President, Paul 

Cloke, Dean 1917 

Manhattan College, New York City, Bov. Bro. Bonnventure Thomas, 

J'rcKident, Bov. Bro. A. Loo, Dean 1933 

Marquette University, Milwaukeo, Wis., P<‘t(‘r A. Brooks, President, 

William D. Bliss, Dean 1919 

University of Maryland, College Park, Md., II. C. Byrd, President, S. 

S. Steinberg, Dean 1923 

Massachusetts Institute of Technology, Cambridge, Mass., K. T. 

Compton, President, £. L. Moreland, Dean 1918 

Michigan College of Mining and Technology, Houghton, Mich., Qrover 

C. Dillman, President, James Fisher, Dean 1914 

Mkii!IG\n State College, East Lausing, Mich., John A. Hannah, Presi- 
dent, II. B. Dirks, poaii 1933 

University of Michigan, Ann Arbor, Mich., Alox 0. Ruthven, President, 

Ivan C. Crawford, Dean 1913 

University of Minnesota, Minneapolis, Minn., Walter C. Coffey, Presi- 
dent, Samuel C. Lind, Dean 1919 

Mississippi Statue College, State College, Miss., Q. D. Humphrey, Presi- 
dent^ L. L. Patterson, Dean 1939 

University of Missouri, Columbia, Mo., F. A. Middlcbush, President, 

H. A. Curtis, Dean 1914 

Missouri School of Mines and Metallurgy, Rolla, Mo., F. A. Middlc- 
bush, ProKidoiit, Curtis L. Wilson, Dean 1925 

Montana 8(’I100L of Mines, Butto, Mont., F. A. Tlioinson, J*r(‘Hident, A. 

E. Adanii, Doan 1938 

Montana State College, Bozeman, Mont., B. K. Bonne, Presidont, E. W. 


Schilling, Doan 1923 

University op Nebraska, Lincoln, Ncbr., C. A. Boucher, Chancellor, O. 

J. Ferguson, Dean 1914 

University of Nevada, Bono, John O. Moseley, President, S. G. 

Palmer, Doan 1943 

Newark College op Enoineeking, Newark, N. J., Allan R. Cullimore, 

President, R. W. Van Houten, Dean 1922 

University of New Brunswick, Fredericton, N. B., Milton F. Gregg, 

President, John Stephens, Dean 1923 

University of New Hampshire, Durham, N. H., Harold W. Stoke, Presi- 
dent, G. W. Case, Dean (on leave of absence) ; L. W. Hitchcock, 

Acting Dean 1923 

New Mexico College of A. & M. Arts, State College, N. M., John W. 

Branson, Acting President, D. B. Jett, Dean 1917 

University of New Mexico, Albuquerque, N. M., J. F. Zimmerman. 

President, M. E. Farris, Dean 1937 

New York College of Ceramics at Alfred University, Alfred, N. Y., 

J. Nelson Norwood, President, Major E. Holmes, Dean 


1938 
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The College op the City op New York, New York, N. Y., H. N. 

Wright, President, A. B. Newman, Doan 1940 

New York Univeesity, New York, N. Y., Harry W. Chase, Chancellor, 

Thorndike Saville, Dean ^ 1913 

North Carolina State College op the University op North Carolina, 
Raleigh, N. C-, Prank P. Graham, President, J. W. Harrelson, Dean 

of Administration; J. H. Lampe, Dean of Engineering 1920 

North Dakota Agricultural College, Fargo, N. D., P. L. Eversull, 

President, R. M. Dolve, Dean 1924 

University op North Dakota, Grand Porks, N. D., John C. West, Presi- 
dent, L. C. Harrington, Dean 1913 

University op Notre Dame, Notre Dame, Iiid., Hugh O’Donnell, Presi- 
dent, D. C. Jackson, Dean, R. J. Schubmchl, Acting Dean 1914 

Northeastern University, Boston, Mass., Carl S. Ell, President, W. C. 

White, Dean 1921 

Northwestern University, Evanston, 111., Prankl 3 m B. Snyder, Presi- 
dent, O. W. Eshbach, Dean 1939 

Norwich University, Northfiold, Vt., Homer L. Dodge, President, A. B. 

Winslow, Dean 1938 

Ohio State University, The, Columbus, O., H. L. Bevis, President, 

Charles E. MacQuigg, Dean 1921 

State University of Oklahoma, Norman, Okla., George L. Cross, Acting 

President, W. IT. Carson, Dean 1913 

Oklahoma A. & M. College, Stillwater, Okla., Henry G. Bennett, 

President, Philip S. Donnell, Dean, E. R. Stapley, Acting Dean .... 1933 
Oregon State College, Corvallis, Ore., A. L. Strand, President, G. W. 

Gleesoii, Acting Dean 1917 

The Pennsylvania State College, State College, Pa., R. D. Hctzcl, 

President, H. P. Hammond, Dean 1914 

University of Pennsylvania, Pliiladelx)hia, Pa. ; George W. McClelland, 
President: Moore School of Electrical Engineering, Harold Pender, 


Dean 1930 

Towne Scientific School, John A. Goff, Dean 1914 

University of Pittsburgh, Pittsburgh, Pa., John G. Bowman, Clian- 

cellor, E. A. Holbrook, Dean 1913 

Pratt Institute, Brooklyn, N. Y., Charles Pratt, Secretary, N. S. Tlibsh- 

man. Director 1939 

Princeton University, Princeton, N. J., Harold Willis Dodds, President, 

K. H. Condit, Dean 1922 

Purdue University, Lafayette, Ind., Edward Charles Elliott, President, 

A. A. Potter, Dean 1915 

Queen’s University, Kingston, Ont., Canada, R. C. Wallace, Principal 

and Vice Chancellor, D. S. Ellis, Dean 1922 

Rensselaer Polytechnic Institute, Troy, N. Y., L. W. Houston, Di- 
rector, M. A. Hunter, Dean 1922 

Rhode Island State College, Kingston, R. I., Carl R. Woodward, 

President, Royal L. Wales, Dean 1913 

Rice Institute, Houston, Tex., Edgar Odell Lovett, President, Harry 

B. Weiser, Dean 1924 

University op RochesteH, Rochester, N. Y., Allan Valentinc,< President, 

H. W. Lcet, Chairman, Exec. Com., Dept, of Engineering 1937 

Rose Polytechnic Institute, Terre Haute, Ind., D. B. Prentice, Presi- 
dent, Carl Wischmeyer, Vice President 1916 

Rutgebb University, New Brunswick, N. J., Robt. C. Clothier, President, 

P. H. Daggett, Dean 1014 



INSTITUTIONAL MEMBERS 


29 


University op Santa Clara, Santa Clara, Calif., Charles J. Walsh, Presi- 
dent, Q. L. Sullivan, Dean 1937 

South Dakota State College of A. & M. Arts, Brookings, S. D., 


South Dakota State School op Mines, Rapid City, S. D., Jos. P. Con- 
nolly, President 1926 

University op Southern California, Los Angeles, Calif., B. B. von 

Kleinsmid, President, R. E. Vivian, Doan 1938 

Southern Methodist University, Dallas, Texas, Umphrey Lee, Presi- 
dent, E. H. Flath, Dean 1929 

Stanford University, Stanford University, Calif., Donald B. Tresidder, 

President, Frederick E. Tcrman, Dean 1917 

Stevens Institute op Technology, Hoboken, N. J., Harvey N. Davis, 

President, Frederic E. Camp, Dean 1913 

Swarthmore College, Swarthmore, Pa., John W. Nason, President, Scott 

B. Lilly, Chairman 1921 

Syracuse University, Syracuse, N. Y., William P. Tolley, Chancellor, 

Louis Mitchell, Dean 1913 

University of Tennessee, Knoxville, Tcnn., James D. Hoskins, Presi- 
dent, N. W. Dougherty, Dean 1921 

A. & M. College of Texas, College Station, Tex., Gibb Gilchrist, Presi- 
dent, H. W. Barlow, Dean 1916 

Texas Technological College, Lubbock, Tex., William M. Whyburn, 

President, O. V. Adams, Dean 1931 

University of Texas, Austin, Tex., T. S. Painter, Acting President, W. 

R. Woolrich, Dean 1919 

Thayer School op Engineering at Dartmouth College, Hanover, 

N. H.j Ernest M. Hopkins, President, Frank W. Garran, Dean 1940 

University or Toledo, Toledo, Ohio, 1'. C, Nash, President, John B. 

Brandcberry, Dean 1915 

University of Toronto, Toronto, Out., Canada, H. J. Cody, President, 

C. R. Young, Dean 1917 

Tufts College, Medford, Mass., Leonard Carmichael, President, H. P. 

Burden, Dean 1914 

Tulane University of Louisiana, New Orleans, Lxi., R. C. Harris, Presi- 
dent, J. M. Robert, Dean 1921 

University of Tulsa, Tulsa, Okla., C. I. Pontius, President, R. L. Lan- 

gonheim, Dean 1940 

Union College, Schenectady, N. Y., President, H. W. Bibber, Chairman, 

Division of Engineering 1937 

United States Coast Guard Academy, New London, Conn., Rear Admiral 

James Pine, Supt., Capt. G. R. O'Connor, Head, Engineering Dept. . . 1939 
Utah State Agricultural College, Logan, Utah, Elmer G. Peterson, 

President, G. D. Clyde, Dean 1940 

University of Utah, Salt Lake City, Utah, LeRoy E. Cowles, President, 

A. Leroy Taylor, Dean 1914 

Vanderbilt University, Nashville, Tenn., Oliver C. Carmichael, Chan- 
cellor, F. J- Lewis, Dean 1914 

University of Vermont, Burlington, Vt., John S. Millis, President, G. 

F. Eckhard, Dean 1915 

Villanova College, Villanova, Pn., Francis X. N. McGuire, President, J. 

Stanley Morehouse, Dean 1921 

Virginia Miutaat Institute, Lexington, Va., C. B. Kilbourne, Super- 
intendent, S. W. Anderson, Academic Executive 1937 
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Virginia Polytechnic Institute, Blacksburg, Va., Julian A. Burruss, 


President, E. B. Norris, Dean 1924 

University or Virginia, University, Va., J. L. Newcomb, President, W, 

S. Rodman, Dcau 1915 

Washington University, St. Louis, Mo., Harry B. Wallaeo, Artiiig (Jliaii- 

cellor, A. S. Langsdorf, Dean 1914 

State College op Washington, Pullman, Wasli., Wilson M. Compton, 

President, R. D. Sloan, Dean 1924 

University or Washington, Seattle, Wasli., Lee Paul Sieg, ' President, 

Edgar A. Loew, Dean 1934 

Webb Institute op Naval Architecture, New York City, George H. 

Rock, Administrator, .7. B. Blood, D(‘an 1937 

West Virginia University, Morgantown, W. Va., C. K. Ijaw'all, Presi- 
dent, W. W. Hodge, Doan 

University op Wisconsin, Madison, Wis., , Piosi- 

dent, F. Ellis Johnson, Dean 1914 

Worcester Polytechnic Institute, Worcester, Mass., Wat T. Gluverius, 

President, F. W. Roys, Dean 1913 

Universiity op Wyoming, Laramie, Wyo., J. L. Morrill, President, K. D. 

Goodrich, Dean 1925 

Yale University, New Haven, Conn., Charles Seymour, President, S. W. 

Dudley, Dean 1917 


Associate • 

Arkansas Polytechnic College, Russellville, Ark., C. R. Nichols, Dean 1940 
Bliss Electrical School, Takoma Park, Washington, D. C., Louis D. 

Bliss, President, Milton M. Flanders, Dean 1939 

Chrysler Institute of Engineering, Detroit, Mich., John J. Caton, 

Director 1943 

Fenn College, Cleveland, Ohio, C. V. Thomas, President, M. B. Robinson, 

Dean 1940 

Franklin Technical Institute, Boston, Mass., B. K. Thorogood, Director 1940 
University of Hawaii, Honolulu, T. 11., G. M. Sinclair, President, A. R. 

Keller, Dean 1923 

Howard University, Washington, D. C., M. W. Johnson, President, L. 

K. Downing, Dean 1937 

Kansas State Teachers College, Pittsburg, Kansas, Itees IT. Hughes, 

President, J. A. G. Shirk, Engiiieering Advisor 1937 

Los Angeles Junior College, Los Angeles, Calif. R. C. Ingalls, Direc- 
tor, George W. Duncan, Chairman, Engineering Department 1937 

Milwaukee School of Engfneering, Milwaukee, Wis., Karl O. Werwath, 

Registrar 1943 

New York State Agriculturai. anu TrciiNiCAL FiVstiti te or AiiFREn 

University, Alfred, N. Y., T. A. Parisli and W. C. Hinkle, Directors. 1943 
Ohio Mechanics Institute, Cincinnati, Ohio, J ohn T. Faig, President . . 1940 
Ohio Northern University, Ada, Ohio, Robert Williams, President, J. 

A. Needy, Dean 1937 

University op Porto Rico, Rio Piedras, P. R., R. G. Tugwoll, Chancellor, 

R. M. Ramos, Dean 1920 

Scranton-Keystone Junior College, La. Plume, Pa., B. S. Hollings- 

head. President, J. A. Strelzoff, Chairman 1937 


* An associate member may become an active member when one or more 
of its curriculums are accredited by the E. G. P. D. 
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L’nivkksity or South Carolina, Columbia, S. C., L. T. Baker, Acting 

President, U. L. Suinwalt, Doan 

Southwestern Louisiana Institute, Lafayette, La., Joel L. Elotcher, 

President, G. G. Hughes, Dean 

Texas College op Arts & Industries, Kingsville, Texas, E. N. Jones, 

President, E. L. Peurifoy, Director 

Westinghouse Technical Night School, East Pittsburgh, Pa., R. A. 
McPherson, Manager 

Total institutional members: 


Active 141 

Associate 19 


160 


1943 

1944 
1937 
1924 
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INDIVIDUAL MEMBERS. 

Revised to February 1, 1945 

Aakhus, Theodore, Assistant Professor of Engineering Drawing, Uni- 
versity of Nebraska, Lincoln, Nebr 1933 

Abbitt, William H., Associate Professor of Physics, Nortliwcstcrn Uni- 
versity, Evanston, 111 1941 

Abbuiil, Fred, Associate Professor of English, Rensselaer Polytechnic In- 
stitute, Troy, N. Y 1939 

Agkenheil, Alfred C., Instructor in Civil Engineering, University of 

Pittsburgh, Pittsburgh, Pa 1941 

Ackerman, Adolph J., Director of Engineering, Dravo Corporation, 

Neville Island, Pittsburgh, Pa 1941 

Adami, ARTiirR E., Doan of College, Professor and Head, of Mining 

Eiiginooriiig, Montana School of Minos. Mutte, Mont 1943 

Adams, Arthur S., Provost elect, Cornoll University, Ilhaca, N. Y. 

In military service 1931 

Adams, Douglas P., Assistant Professor of Graphics, Massachusetts Insti- 
tute of Technology, Cambridge, Mass 1941 

Adams, Fr\ncis J., Professor and Acting Head, Dept, of Electrical Engi- 
neering, Worcester Polytechnic Institute, Worcester, Mass 1912 

Adams, Henry C., Associate Professor of Naval Architecture ami Mniine 

Engineering, University of Michigan, Ann Arbor, Mich 1940 

Adams, Lyndon O., Adininistrative Assistant, Northwestern University, 

Evanston, 111 1944 

Adams, Otto V,, Dean of Engineering, Professor of Civil Engineering, 

Texas Technological College, Lubbock, Texas 1930 

Adams, Ralph G., In charge of Courses, Franklin Technical Institute, 

Boston, Mass 1940 

Adams, Thomas C., 242 S. 12th St. £., Salt Lake City, Utah 1930 

Adams, William E., Assistant Professor of Mechanical Engineering, 

North Carolina State College, Raleigh, N. C. 1939 

Addison, Griffith T., Associate Professor of Coordination, University of 

Cincinnati, Cincinnati, Ohio 1943 

Aoer, Raymond W., Associate Professor of Electrical Engineering, Cor- 
nell University, Ithaca, N. Y 1940 

Agg, Thomas H., Dean of Engineering, Director, Engineering Experi- 
ment Station, Iowa State College, Ames, Iowa 1923 

Agthe, Frederick T., Process Engineer, Allis-Chalmcrs Mfg. Co., P.O. 

Box 512, Milwaukee 1, Wis 1944 

Ahlquist, Robert W., Associate Professor of Electrical Engineering, 

Iowa State College, Ames, Iowa 1929 

Aiken, Henry B., Assistant Professor of Civil Engineering, University 

of Tennessee, Knoxville, Tenn 1937 

Akbrman, John D., Professor and Head, Department of Aeronautical 

Engineering, University of Minnesota, Minneapolis, Minn 1931 

A KEY, Wayne W., Lecturer in Mechanical Engineering, University of 

California, Berkeley, Calif 1944 

Albert, Arthur L., Professor of Communication Engineering, Oregon 

State College, Corvallis, Ore 1929 
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Albert, Calvin D., Professor Emeritus of Machine Design, Cornell Uni- 


versity, Ithaca, N. Y 1938 

Albright, John G., Professor and Head, Dept, of Physics, Bhode Island 

State College, Kingston, R. I 1944 

Albright, Penrose S., Professor of Physics, University of Wichita, 

Wichita, Kans 1932 

Aldrich, Benjamin M., Assistant Professor of Alechanical Engineering, 

Oklahoma A. & M. College, Stillwater, Okla 1932 

Aij>rioh, Milton H., Assistant Professor of Civil Engineering, Univer- 
sity of Vermont, Burlington, Vt 1939 

Alexander, Donald C., Instriietor in Electrical Engineering, Worcester 

Polytoclniic Tiistilutc, WorccHter, Mass 1944 

Alexander, Nicholas, Professor of Aeronautical Engineering, Bhode 

Island Slate College, Kingston, R. 1 1937 

Alger, Philip L., Staff Assistant to Engineering Vice President, General 

Electric Company, Schenectady, N. Y 1925 

Algren, Axel B., Associate Professor of Mechanical Engineering, Univer- 
sity of Minnesota, Minneapolis, Minn 1929 

Allan, William, Associate Professor of Civil Engineering, College of the 

City of New York, New York City 1935 

Allen, Alexander J., Wcstinghousc Graduate Professor of Engineering, 

University of Pittsburgh, Pittsburgh, Pa 1944 

Allen, C. Prank, Retired, 88 Montview St., West Roxbury, Mass. {Pres- 
ident, 190S--4; Secretary, 1895-7; Vice President, J 898-9; Member 

of Council since 1895.) 1893 

Allen, Chester L., Professor and Head, Dept, of Civil Engineering, 

Michigan State College, East Lansing, Mich 1917 

Allen, C. M., Professor of Hydraulic Engineering, Worcester Polytechnic 

Institute, Worcester, Mass 1903 

Ai.t.en, Elbert P., Professor of Mathematics, A. & M. College of Okla- 
homa, Stillwater, Okla 1937 

AIiLEN, Porrest E., Assistant Professor of Mechanical Engineering, Iowa 


State College, Ames, Iowa 1943 

Allen, George M., Associate Professor of Drafting, Executive Officer, 

Columbia University, New York, N. Y 1941 

Allen, Robert L., Associate Professor of Mechanical Engineering, 

Georgia School of Technology, Atlanta, Ga 1937 

Allen, Russell B., Associate Professor of Civil Engiiiecring, University 

of Maryland, College Park, Md 1937 

Alliason, Albert R., Head and Associate Professor of Electrical Engi- 
neering, Wayne University, Detroit, Mich 1938 

Allison, William H., Associate Professor of Civil Engineering, Clark- 
son College of Technology, Potsdam, N. Y 1928 

Allured, Robert B., Associate Professor of Electrical Engineering, Ar- 
kansas Polytechnic College, Russellville, Ark. In military service 1940 
Almstead, Francis E., Lieut., U. S. Naval Training School, Noroton 

Heights, Conn. In military service , ■ . . 1943 

Almt, Loren B., Assistant Professor of Civil Engineering, University of 

North Dakota, Grand Forks, N. D 1941 

Aloyrius Joseph, Brother, Instructor in Civil Engineering, Manhattan 

College, New York City 1943 

Alsmbyer, William C., Senior Stress Analyst, Goodyear Aircraft Corp., 
Akron, Ohio 


1943 
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AzEVEDO DO Amaral, Ignacio M., Director, Kscola Nacional do EiigcMi- 
heria, Universidado do Brazil^ Bua Voluntarios da Patria, 31, Bio de 

Janeiro, Brazil, S. A 1943 

Amberg, Charles B., Head of Ceramic Bescarch, New Yorl^ State Col- 
lege of Ceramios, Alfred, N. Y 1941 

Ambrosius, Edgar E., Head, Dept, of Mechanical Engineering, The Penn- 
sylvania State College, State College, Pa 1941 

Amelotti, Emil, Assistant Professor of Mathematics, Villanova College, 

Villanova, Pa 1938 

Amidon, Lee L., Professor and Head, Dept, of Mechanical Engineering, 

South Dakota State College, Brookings, S. D 1928 

Axoeregg, Bupert a., Professor of Civil Engineering, University of 

Cincinnati, Cincinnati, Ohio 1943 

Andersen, Paul, Professor of Structural Engineering, University of 

Minnesota, Minneapolis, Minn 1934 

Anderson, C. A., Professor of Engineering, University of Pittsburgh, 

Johnstown Center, Johnstown, Pa 1926 

Anderson, C. Edward, Professor and ("hairman, Dej»t. of Mechanical 

Engineering*, University of Wyoming, Laramie, Wyo 1928 

Anderson, Clifford O., Assistant Professor of Mechanical Engineering, 

Iowa State College, Ames, Iowa 1943 

Anderson, D. S., Dean Emeritus, Tiilane University; Ogiiiiquit, Maine. 
{Member of Council, 19i6-9, 19S5—; Vice President, 19SJSt ; Pres- 

ident, 19S5S6.) 1900 

Anderson, Dice H., Assistant I'rofessor of English, G(‘orgia School of 

Technology, Atlanta, (ia 1944 

Anderson, Frank A., Assistant Prof<*ssur of (‘heinistiy and (JhemicaL 

Engineering, University of Mississipj)!, Univen-sity, Miss 1944 

Anderson, IIakold W., Assistant Enginem-, lOhadron Tnhe Ajij»licat ion 

Section, General lOlectric (?o., 8chenect;idy, N. Y ID^.l 

Anderson, John, Professor of Civil Engineering, TJie (Citadel, Cliarles- 

ton, S. C 1936 

Anderson, Newton IL, Assistant to Personnel Manager, Douglas Aircraft 

Co., Inc., San til Monica, Calif 3 942 

Anderson, Victoria, Associate in English, University of Washington, 

Seattle, Wash 1939 

Andes, Ammon S., Bcsearch Lab., Analyst, Eng. Test Lab., C/onsolidated 

Vultoc Aircraft Corp., Fort Worth, Texas 1937 

Andrae, Stephan C., Assistant Electrical Engineer, Consolidated Hte<*l 

Corp., Wilmington, 860 N. Mentor Avt*., Pasadena, Calif 1939 

Andreassen, Alexander I’., InstructOT in Mechanics of Engiiiecring, 

Cornell University, Ithaca, N. Y 1943 

Andres, Paul G., Associate Professor of Electrical Engineering, Illinois 

Institute of Technology, Chicago, 111 1941 

Andrews, Andrew I., Professor and Head, Dept, of Ceramic Engineering, 

University of Illinois, Urbana, 111 1943 

Andrews, Carl B., Associate Professor of Civil Engineering, Michigan 

State College, East Lansing, Mich 1925 

Andrews, Donald K., Supervisor, Tool Design, North American Avia- 
tion, Inc., 2603 Emmett St., Dallas, Texas 1943 

Andrews, Gordon O., Manager, Personnel Division, E. I. du Pont de 

Nemours and Co., Inc., Wilmington, Del 1942 

Andrews, Stephen C., Associate Professor of Business Administration, 

Virginia Polytechnic Institute, Blacksburg, Va. 1934 
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AnoebmanNi William G., Associate Professor of Electrical Engineering, 

University of Southern California, Los Angelos, Calif 1937 

Anthony, Bichard L., Professor of Mechanical Engineering, Rutgers 

University, New Brunswick, N. J 1937 

Appleby, Alfred N., Assistant Professor of Drafting, College of the City 

of New York, New York City 1940 

Applegate, C. E., Field Engineer, Educational Division, Leeds & Northrup 

Co., 4901 Stenton Ave., Philadelphia, Pa 1941 

Archer, Luther B., Assistant Professor of Electrical Engineering, Uni- 
versity of niiiiois, Urbaiia, Til 1944 

Akduser, Leon P., Senior Training Officer, U. S. Veterans Admiiiistra - 

tioJi, Moiitgonn'ry, Ala 1925 

Arbnson, Saul B., J^rofeasor of Inorganic- Chemistry, University of Cin- 
cinnati, Cincinnati, Ohio 1938 

Arm, David L., Professor and Head, Dept, of Mechanical Engineering, 

Iowa State College, Ames, Iowa 1934 

Armsby, Henry II., Field Coordinator, E. S. M. D. T., U. S. Office of 

Edueatioii, Washington, D. C. (Member of Council, 1938-41) .... 1917 
Armstrong, Edwin H., Professor of Electrical Engineering, Columbia 

University, New York City 1937 

Armstrong, W. II., Instructor in Industrial Engineering, The Pennsyl- 
vania State College, State College, Pa 1937 

Arnold, James E., Aerf>naiitical Engineer, Consolidated Viiltee Air Corp., 


Arnold, J. Norman, Associate Professor of Eiigiiieeriiig Drawing, Pur- 
due University, Lafayette, Iml 1933 

Ashton, Merton E., Alumni Secretary, Norwich University, Northfleld, 

Vt 1940 

Atkinson, Frederu’k (J., Col., Assistant Chief of Staff for Personnel, 

Air Transport Coininantl, Washington, I). C!. In military service 1937 
Atkinson, Margaret B., Assistant Professor of Engineering Drawing, 

Texas Technological College, Lubbock, Texas 1937 

Attwood, Stephen S., Professor of Electrical Engineering, University oi 

Michigan, Ann Arbor, Mich 1926 

Atwood, L. L., Professor and Head, Dept, of Language and History, 

Worcester Polytechnic Institute, Worcester, Mass 1939 

Aubert, Brother, Assistant Professor of Civil Engineering, ^ranhattan 

College, New York City 1935 

Auburn, Norman P., Dean of University Administration, University of 

Cincinnati, Cincinnati, Ohio 1942 

Auiiicn, Witold M., Professor of Mechanology, Polytechnic of Lwow, ul. 

DiJiiin-Borkowskich 2, Lwow, Poland 1930 

Ault, E. Stanley, Professor of Machine Design, Purdue University, 

Lafayette, Tnd 1925 

Auten, B. L., Director, Engineering Personnel Bureau, Curtiss- Wright 

Corp., 663 Main Ave., Passaic, N. J 1944 

Autenreith, George C., Professor of Drafting, College of the City of 

New York, New York City 1927 

Auth, George H., Associate Profes.sor of Mechanical Engineering, Villa - 

nova College, Villaiiova, Pa 1944 

Avey, Harry T., Associate Professor of Mechanics, University of Wis- 
consin in Milwaukee, Wis 1943 

Ax, Lei^and S., Professor and Head, Badio Engineering, Tri-State College, 

Angola, Ind 1943 
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Ayer, Fred. £., Dean, College of Engineering and Commerce, University 

of Akron, Akron, O. {Member of Council, 19SS-SSJ) 1907 

Atebs, Joseph A., Associate Professor of English, University of Louis- 
ville, Louisville, Ky 1030 

Ayers, Maurice T., Assistant Professor of General Engineering, Rutgers 

University, New Brunswick, N. J 1938 

Ayre, Robert S., Associate Mechanical Engineer, Naval Ordnance Lab., 


Ayres, Edmund D., Professor of Electrical Engineering, The Ohio State 

University, Columbus, Ohio 1934 

Ayres, Quincy C., Commander U. S. N. R., Bureau of Yards and Docks, 

Seattle, Wash. In military service 1926 

Ayres, Wiluam' L., Professor of Mathematics, Purdue University, 

Lafayette, Tnd 1943 

Babbitt, Harold E., Professor of Sanitary Engineering, University of 

Illinois, Urbana, 111 1922 

Babcock, John B., Professor of Railway Engineering, Massachusetts In- 
stitute of Technology, Cambridge, Mass ^ 1923 

Babcock, M. M., Associate Professor of Industrial Engineering, Penn- 
sylvania State College, State College, Pa 1936 

Baccus, Ira B., Associate Professor of Electrical Engineering, Michigan 

State College, East Lansing, Mich. In military service 1942 

Backer, Carl M., Senior Radio Engineer, Aircraft Radio Lab., Wright 

Field, Dayton, Ohio 1944 

Backer, Gerald II., Associate Professor of Applied Mechanics, Univer- 
sity of Kentucky, Lexington, Ky 1943 

Backer, Leslie H., Professor of Chemistry, Stevens Institute of Tech- 
nology, Hoboken, N. J 19.30 

Backer, Louis B., Adjunct Professor of Electrical Engineering, Man- 
hattan College, Now York City 1936 

Bacon, Rinaldo A., Instructor in Mechanical Engineering, University of 

Texas, Austin, Texas (U. S. Naval Academy, Annapolis, Md.) .... 1939 
Badley, Joy E., President, Tractor Training Service, 406 Panama Bldg., 


Baoley, James W., Lecturer in Aerophotography, Harvard University, 

Cambridge, Mass 1942 

Baier, Louis A., Professor of Naval Architecture and Marine Engineer- 
ing, University of Michigan, Ann Arbor, Mich 1940 

Bailey, Albert D., Instructor in Electrical Engineering, University of 

Illinois, Urbana, 111. In military service 1943 

Bailey, Alex D., Assistant to Vice President, Commonwealth Edison 

Co., 72 W. Adams St., Chicago, 111 1943 

Bailey, Benj. F., Professor and Head, Dept, of Electrical Engineering, 

University of Michigan, Ann Arbor, Mich 1920 

Bailey, Charlie R., Associate Chemical Engineer, Research & Develop- 
ment, The Atlantic Refining Co., 1009 Woowlawn Ave., Dallas 8, 

Texas 1942 

Bailey, Joel F., Assistant Professor of Mechanical Engineering, North- 
western University, Evanston, 111 1943 


Bailey, Neil P., Professor and Head, Dept, of Mechanical Engineering, 

Rensselaer Polytechnic Institute, Troy, N. Y 1930 


Bailey, Ralph E., Senior Electrical Engineer, Clinton Engineer Works, 


Tenn. Eastman Corp., Oak Ridge, Tenn 


1943 
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Bailet, Waylakd S., Assistant Professor of Mechanical Engineeringi 

Massachusetts Institute of Technologyi Cambridge, Mass 1937 

Bain, J. Watson, Professor of Chemical Engineering, University of To- 
ronto, Toronto, Canada 1943 

Baineb, Boy, Associate Professor of Agricultural Engineering, Univer- 
sity of California, Davis, Calif 1933 

Baker, Chester P., Professor and Chairman, Dept, of Chemical Engi- 
neering, Northeastern University, Boston, Mass 1926 

Baker, Edward G., Technical Staff, American Bureau of Shipping, 47 

Beaver St., New York City 1934 

Baker, Ellis G., Professor and Head, Dept, of Mechanical Engineering, 

Oklahoma A. & M. College, Stillwater, Okla 1925 

Baker, Henry T)., Instructor in Mechanical Engineering, Columbia Uni- 
versity, New York City 1943 

Baker, Balph A.,- Sales Manager, Standard Aircraft Workers' Manual, 

Fletcher Aircraft, P O. Box 1172, Hollywood, Calif 1943 

Baker, Balph D., Associate Professor of Mechanical Engineering, Uni- 
versity of Utah, Salt Lake City, Utah 1940 

Baker, Kay P., Dean of Students, Kenssclaer Polytechnic Institute, Troy, 

N. Y 1919 

Baker, Bobert H., Assistanl Director, War Industries, Stevens Institute 

of Technology, Hoboken, N. J 1943 

Baker, Samuel, Dean, Schools of Technology, International Correspond- 
ence Schools, Scranton, Pa 1935 

Baker, Wilfred II., Assistant Professor of Civil Engineering, West Vir- 
ginia University, Morgantown, W. Va 1944 

Bakhmeteff, Boris A., Professor of Civil Engineering, Columbia Uni- 
versity, New York City 1937 

Balint, Anthony 'f., Kesearch Engineer, Stewart-Warner Corp., Chicago, 

111 1942 

Ball, Theodore R., Associate Professor of Chemistry, Washington Uni- 
versity, St. Louis, Mo 1930 

Ballard, Lyman J., Professor of Engineering and Physics, Webb Insti 

tute of Naval Architecture, New York City 1939 

Balsbaugh, Jayson C., Associate Professor of Electric Production and 
Distribution, Massachusetts Institute of Technology, Cambridge, 

Mass 1938 

Bamforth, Frederic R., Professor of Mathematics, The Ohio State Uni- 
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Campbell. J. S., Inat.E.B. 

Clark. D. S.. Aaat.P.M.E. 

Duu^berty. R. L., P.M.E. 

HeyMium, A., H.Ind.Iiea. 

Hiltner, W. F., Inst.M.H. 
lliiiDnirl. K. li . frrnd.AfiHt. 

Judy. C. K., P.L'nfjI. 

Lindvnll, P. C., P.E.dM. 

Sorensen, R. W., P.E.E. 

ThonmH, F., P.dll.C.E. 

I'aiiaclc'iia Junior Colleiro 
Gehrig, A. O., Aaat.P.V.E. 

Redlands 

Jones, I.. W., 109 W. Fern 

I'liUerMlty of Redlands 

Sclieiuuiuii, .7ny. Anat.P.Enij. 

SoUan, H. L.. P.Phya. 

Redwood City 

Horaek, C. W . NaL .Molijr Bear. Co 

Rlcliinond 
Watson, II. M. 

Riverside 

Junior College 

Bliss. H. H.. Il.Phyaica 
Twogood, A. J., Inat.Eng. 

Bac'ranionto 

Ijiiidsay, P. B.. Sta(e Dept. Ed. .tsx/. 
SuiU. 

Sul 111 .Miiry's 
SI. Miir.>*N ('olloKre 

Stutterd, H. J., (*h.Pt vJ 'ny 

San Bernardino 
Junior College 

Ilenlh, E. B., Aaaf.P.E.dMnth. 

Hnn Diego 

Kicliurds, V. F., Coii^ Viillec* C 
•Seott, J. I^.. Asunc Phjfs. 

Snn Franclseo 

Jacobs, L. S., Capt. 

Ostroin, C. D. V., 3024 Clay St. 
Williges, J. A., Ileald Eng. Coll. 

San I..eaiidro 

I'aler.Hoii, I). T., Diilted Airliiips 
Snn Mateo 

Junior College 

Francis. S. A., II.Math.dEng. 

Paulsen, F., Inat.Math.dEng. 

Pomeroy, G. A., Ifeafl,Phy.Eci. 

SnnsalKo 

Severance, C. S.. nO Bnlkley Ave. 

Santa Clara 
University of Santa Clara 
Flynn. E. C.. P.V.E. 

Hermes, R. M.. Aaat.P.Eng. 

Peterson. ID. F.. P.E.E. 

Poole. P. E., P.E.B. 

Sullivan, G. L., Dean 


Santa Monica 
Douglas Aircraft Co. 

Anderson, N. II., Aaat.toPer.Mgr. 
Meiidowcroft, N.. Adm. w 

Reid, C. T., Staff Aaat.tfiV.P. 

Santa Rosa 

Junior College 

IJaentJeiiH, C\ H.. Inat.Dr.dAfath. 
Ravenscroft, 11. .V., Inat.Phya. 
Wilcox, J. E., Inat.Eng. 


Stanford University 
Stanford University 

Donionoske. A. B.. P dll.M.E. 
Durand, W. F., Em.P.M.E. 
Goode, H. I*., Aaat.P.M.E. 
Grant, E. Ij., P.Ec.Eng. 

Green, B. M., P.M.E. 

Hugo. M. S., Aaat.P.M.E. 
London, A. L., Aaat.P.M.E. 
Niles, A S., P.Aero.E. 

Peck, G. V., Aaat P.<\E. 
Tinioshenko, S., P.T.dA.Mech. 
Young, D. II.. Aaaoc.P.O.E. 

Stockton 

Junior College 

Weleli, H. K , P.Svi. 

Taft 

Junior College 

Rose, P. W., IIcad^Sci.Drpt. 


CANAD.l 
AiillgoniHli 
.SI. rraiif'N Xuiier rni\. 
F'ig.i rly. W. I'., P.fU'ti //. 


C'llntoii 

No. 5 Kudio .School 

Patrick, K. R , Oom.ftJJ. 


Halifax 

Nova .Scot la Technical College 
Sex Ion, F. IJ., Prra. 


Al out real 

Ecole Pol.vtechniqiie 

Bernier, .1 P.E.E.di 'um. 
Bourguin. L., P.lnd.t:h. 

BrniH, R . jiaat.P.Ohem. 

Cartier, L , Aaat.P.ilyd. 

Circe, A., Dvnn 
Frigon. A., Prvaident 
Frigon. R. A., Inat.M.E. 

Qaudefroy. 11., A ant .tnDeandHvg. 
Gorlin, C. R., Aaat.P.Math. 
llurtbbUe, J. K., A8at.P.a,E, 
Laurence, J., Aaat.P.E.E. 

Leblanc, F.. Aaat.P.E.E. 

Maufetti^ 1*., Aaat.P.Min.dQeoU 
Robert. Ic. A.. Aaaoc.P.Phya.dMath. 
Robin ROD, R. II.. AaBoe.P^.Math. 
Slmard, J. M.. Aaat.P.Vhem. 
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Canada 


S. P. li. K. MEAIBEUSHIP LIST 


Connecticut 


AlcGllI Unlirersity 

Jamieson, R. E., P.dll.C.E. 
McKergow, C. M., P.M.E. 

Phillips, J. B.. Aaaoo.P.Ch.E. 

Soakatoon 

University of Saskatcheivan 
Lovell, \V. B., P.E.E. 

Mackenzie, C. J. 

Toronto 

llnlverslty of Toronto 
Bain, J. W., P.Gh.E. 
de Jong, S. IJ., tjcc.t'./!. 

Helwig, K., Lrc.t 
Jackson, K. B., P.PhjjM. 

Leggct, R. F., Ahmoc.P.C.E. 

McIntosh, W. CL, Ahhoc.P.M .IJ. 
McLniighliii, R. R., Aaaoc.P.Ch.E. 
Newcombe, J. A., P.Met.E. 

Price, II. W., P.E.E. 

Smith, V. G.. Aitsoc P.E.E. 

Warden, A., Ansoc.P.Dr. 

Wright, W. J. T., P.Dr. 

Young, C. R., Dean 
Zimmer, A. R., P.E.E. 

Vancouver 

Association of Professional Enirltiecrs 
Oliver, J. C., Rcff. 

University of llrlilsli C'oliiinbla 
Morrison, E., Aaat.P.Enyl. 


COLORADO 

Boulder 

riilverslty of Colorado 

Bauer, F. S.. P.d/f.Dr.dAf.Dra. 
Bingham, L. A., Ahsoc.P.I']J). 

Birk, W. O., P.dll.Kngl. 

Borgmnn. C. W.. P.dli.rh.E. 
Brubaker, W. F., Aaaoc.P.Dr.dM.Dra. 
Carlson, D. M., Inat.Dr. 

Dawson, J. JI., Jnat.C.E. 

Dobbins. G. S. A Mat. P.Dr. 

Downing, R. L.. P.i'.E. 

DiiVnN, W. C.. P.dlI.E.E. 

Eckel, C. L., D.dP.V.E. 

Evans, 11. S., P.E.E. 
null, W. L., Aaat.P.M.E. 

Iliilchlson, C. A.. P.dll.Mnth. 

Jewell, W. R., Inat.Dr. 

Lester, O. C.. P.Phga.Em. 

.Mallory, W. F., P.M.E. 

McMaster, A. S., Inat.Math. 

McNnlr, A. J., Aaat.P.O.E. 

Menoher, W. L., Jnat.C.E. 

Nylaiid, W., Aaanc.P.Engl. 

Palmer, II. B., P.E.E. 

Parker, N. A., P.xi:Jt.M.E. 

IMetenpoI, W. B., P.dU.Phya. 

Prlen, C. II.. AsMt.P.rh.E. 

Raeder, W.. P.dIT.C.E. 

Sluitts, W. II.. Inat.M.E. 

Thoman, W. II., P.E.E. 

Thompson, P. V.. .•iaanr.P.Enpl. 
White, K. R.. Jnat.O.E. 

Wood, K. D., P.Acro.E. 

Denver 

U. S. Borean of Rec. 

Copeland, R. M., 1470 Alonroe St. 
Morse, J. L., M.dO.E. 


ITiilvcrsIty of Oeni'er 
Knudson, C. AI., Dean 
AIcCMnln, F. II.. Aaaoc.P.E.E. 
Alontrose, K. D., h.E. 

Parks, W. H., Vh.M.E. 

Fort Collins 

Colorado Agricultural College 

Beatty, F. B., Aaaoc.P.E.E. 
Christensen, N. A., Dean 
Gunder, D. F., Aaaoo.P.JIIath. 
Henry, G. F., Aaaoc.PM.E. 
Jordan. II. G , P.dH.E.E. 

Lcgaiilt, A. R., Aaat.P.G.E. 

Lewis, R. L.. Asat.P.C.E. 

IMiisky, Jos.. Aaaoc P.M.E. 
Seofleld, J. II., AMMon.P..M.E. 
Strafe. J. T.. Pdtr M.E. 

Westfall, A P.Engl. 

Golden 

Colorado School of Alines 

Baxter, B. A., Aaaoc.P.Ch.dGanE. 
Coolbaiigh, M. F., Prea. 

Crain. II. M.. Dir.Puh. 

Fisher, E. G . Aaat. P.Engl. 
Fillerer, .). i:., P.dil.Alatn. 
Morgan. .1. K., 7) dP Lang. 
RlchtTnanri, W. M., P.dll.M.E. 
Underhill, Janie.s, Aaaoc.P.Min. 


CONNECTICUT 

Rrlcigeport 

Harris, II. E., Thorme St. 
Silverman, J. U,, United Aircraft Corp 

East Hartford 
Prnll A U'liHiiey 

Booth, A. A. K. 

Alaniiiug, 11. L. 

Porter, L M., E?tg Dea. 

Hartford 

Hilly er Junior College 
Johnson, M. F., P. Eng. 

New Britain 

Biill. r. H. W . N. B Alrieliine C.i. 

New II liven 

Warner, R. G., United Ilium. Co. 

I ule University 

Best. II. W.. Aaat.P.M.E. 

Bishop, C. T., Aaanc.P.G.E. 

Brick. K. AL, .ls.st P.Mct. 

Clarke, J. O.. Asst. P.E.E. 

Conrad, A. G., Chair.E.E. 
t'ross. JInrdy. P.dli.t'.E. 

Daley, J. L.. Aaat. P.E.E. 

Dodge, B. F., P.Gh.E. 

Dudley, S. W., Dean 
Dunham, C. W., Assoc P.(\E. 

Ecklo, J. N., Aaat. P.Dr. 

Farnliain, C. S., Lvr.t .E. 

Hastings, II. B., P.Ec. 

Hughes, F. R., Aaat. P.Dr. 

Keator, P. W., Aaat.P.M.E. 

Kovnrlk, A. P., P.Phya. 

Krynlne, D. P., Aaan.SailMcch. 
Lnurson, P. G., Aaaoe.P.Mrch. 

Lewis, A. D.. Aaat.P.M .E. 
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Connectlcnt 


S. I’. E. E. MEMBEKSlirP LIST District of Colambla 


Llclity, L. C.. P.M.n. 

Mathcwsun, C. 11., PMci. 

Mllllgiin, W. K.. AsHOC.P.Mct. 

Moss, H. J., Hbr. 

Onuf, B. R.. Inat.M.E. 

Ordiing, P. F., Inst.E.E. 

Phelpa, C. W.. Inat.M.E. 

Phillips, A., P.Met. 

Seeley, L. B., Aaaoc.P.M.E. 

Seward, II. L., P.M.E. 

Smith, E. I)., P.Ec. 

Spurlock, B. II., AHHt.P.M .E. 

Suttie, R. II., Aaaoc.P.C.E. 

Tracy, J. C., Em.P.C.E. 

Turner, II. M., Aaaoc.P.E.E. 
VerPInnck, D. W., Aaat.P.E E 
Walker, C. A., Inat.Ch.E. 

Waters, B. ()., P.M.E. 

WohlenberK. W. .1., P.M.E. 

Zwcig, F., Aaat.P.E.E. 

YMCA Junior Colleso 
Bethel, L. L., Director 

New London 

Hudson, I*. K.. (Columbia I'niv.W’arRra. 
Coast Gunrd Afuclemy 

Dlrnlck, C. E.. Prof.Math 
O'Connor, (J. U.. Ilvndj.uu 
Perry, R. .1.. Inat.Ch.E. 

Tiiiilbec, 1*. J.. Inat tici. 

Norotoii lleiglit'^ 

U. S. Naval Trnliiiiijr Sclinol 
Almstead, F. E. 

Starr«4 

Pratt and Wliitiie> 

Booth, A, A. K. 

University of Conncetlciit 
Castlcnmii, F. L., P.dff.O.E. 

Coogan, C. II., Aaat. P.M.E. 

Gant, K. V., Aaat. P.f’./J. 

Hanson, K. P., P.dH.M.i:. 

King, K., Inat.U.E. 

Moore, B. K., Inat.M.E. 

Nelson, P. H., Aaat.P.E.E. 

Nordllnp, O. A.. Aaat P.Math. 
Sedgew^ick. C. II. W, Aaaov.P.Math . 
Stephan, B. R . Isv/ P .1/ /;. 

Teal, E. A , Aaat.P.M.IE 
Timoshenko. G. S., Aaaoc.P.E.E. 

Tippy, K. C., Aaaoc.P.C.E. 

Young, D/inn, Aaaoc.P.C.E 

Striitfnrd 

Bay less, W. A., (Munice VmiKhi 
United Aircraft Corp. 

Greenwood, E. .T. A. 

Wood, H. A., 1843 Elm St. 

Wnterbury 

Bristol Co. 

.Johnson, C. F., Rea.Phya. 

Washington 
Gunnery School 

Bartlett, R. S., Principal 

West Haven 

Crospley, F. R. E., 21 Bluff Ave. 


DELAWARE 

Newark 

University of Delaware 

Blumbcrg, Leo, Aaaoc. P.M.E. * 
Colhiini, A. P., P.Ch.E. 

Grcenwiild, D. IJ.. Asat.P.M.I.'. 

Harter, G. A., P. Em. Math. 

.Tones, R. W., Aaat.P.Mech. 

Liudell, W. F., Aaat. P.M.E. 

Mylrea, T. 1)., P.AH.C.E. 

ProBloii, H. K., P.dll.Mech. 
Sclioenboru, E. M., Aaaoc. P.Ch .E. 
Smith. T. I).. Aast.P.C.E. 

Spencer, R. L.. Dean 
Syphenl. W. O . P EoqI. 

Voiiug, M. G., Ch.E.E. 

Wilmington 

E. I. dll Pont do Nemours A Co. 
Andrews, G. l)., Myr.Pcr. 

Chilton. T. II., Dir.rech.Div. 

Perry, .1. H., Tcrh.Inv. 

Rinehart, H. W., Per.Div. 

llcrctiles Powder Co. 

.Tiipiir, K. W., M ijr.Dct.Opcr. 

DI.STRICT OF COLIT3IBIA 
WiiHliiiigtoii 

Atkinson, F. G., Air Corp.s. Ildq 
Ayres, Q. C, t'omth .R. 

Bnrtliel, ('. B., P/ni't , Nav.il Ord. Lub 
Belkiwip. .T. II . Et f nl . \h\ . AAF 
Brooks, M., 2311 Coiiiieel iciit Av. 
Colvin, F. JL, Navy Bur. Aero. 

<\»oko, X. .\I., ILhIIo .Mat Sehool 
Green, 31. C.. 410 A St., S.B. 
lianialiun. F. .1., Nat. I^uiuImm' Mfg 
■Assn , Str.Enrf. 

Haskins, G. W., Inapec.Dln.OCAC 
Hoy, B. A., Etat., WPB 
.laeoby. II. S , .'OMU) 'I’ilden St X. W . 
Ern.P. 

Jf)bii.soii, A. M., fi latokoiil tjreen 
Laiii1)ic, .1. S., Ch\Tr.(*ona., O.C.O. 
Larson, Bil., Ex See., X S.I*.B. 

Lutz, S. G.. 204.3 3Hlh Si. S. B. 
.Montague, B. N., Army Air Force Hihi 
Nash. T. I/., Navy Dept. 

Pri'isiiinn, A , />/;■., Capitol Kadio Brig 
Inst. 

Ilietzke. E. H., Prra., Cjipiini Biulifi 
Inst. 

Kohlich, G. A., r./?.. War Dept 

Setfe, F. .1., Dvp.Dir , W.P B 

Sherman, W. R., Arliiigloii Aiii*ex 

Slrnley, IT. W., F.E 

Turner, .\ W., Aaat.t^h.f Dept. Agri. 

Ylttiiccl, R. V., Bureau of Ehipa. 

Walker, S. IL, ('apt C W. 1 

Weyeser, .1 Ti. G , W.IVB 

Winn, II. F.. Biire:iii Va nN & l)<ieks 

Arnistrong High Sriinol 
Gregory, F. A., Prin. 

Webster, .T. C.. Inat.PhpH.JM.E. 

Bliss Eleetrlciil Neliool 

I’iOnd, E. W., Scc.-Trraa. 

Fliinders, M. M., Dean 

Bureau of Rtandnrds 
Barrett, E. C.. Tech. 

Terrell, W. P., Mechanica 

Carnegie Institution 

Bush, Vnnnovnr, Prea. ;nir.().H.If.n. 
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Florida 


S. P. E. E. MEMBEItSHTP LIST 


Georgia 


Catholic University 

Bllierstein, F. A., Arsoc.P.C.E. 
Gallo{;lyp II. P., Ahhoc.P.C.E. 
MacKavannj^h. T. J.« P.E.B. 
Mlclialowicz, J. C., Innt.E.E. 

Valade, E. A., Aaaoc.P.E.E. 

Civil Servic'c Commission 
Belirciit, L. F., AaatJCxam. 

LaValle, I*. F., Enrj. JJrnm 
StocUinf;, E. J., Aaat.Chirf 
WHJj.s. P. A.. Eny.Ex. 

& <B(‘odrtlc; Siirv«*> 

Garner, 1". L . (Jhirf 

lliiiilmr IIIk-Ii Sriiool 
Haynes, II. A.. J*rin. 

Georff-o Wiisliiiie’lon Unliernfly 
Feiker, F. M., Dran 
Kirkpatrick, K. L, Aumw Phi/^ 
\VllHll(M'. 11.. AttHOV P H. 

Ilon'iirtl L'iii\orHlt.v 

Daniels. W. T.. .-Im-soc P i' /' 

Davis, S. R., Inat.Af.E. 

Dnwijiii^, I^. K., Itvnnd !*.(' .r. 

Ilowanl, I).. P.dir M i: 

Purnell, L. J.. A anor.P.fJ I' 
Uielinnind, A. 10., A.-iai/ P (' /'. 

NVelch, E. R., Aaanc.P.ci TJ .E.E 

Dept, of Liibor 

P.lake, R. P., Sr snft t ijl.hy 

Itiireiiii oT Stiiinlards 
Terrell, W. P. 

>iitioiiul Connell nl 'I eeliiile:i I .'m'IiooIn 
Nnn*sin;;er, .1. R, Dimfni 

OrfliiiiiM'C 
Ayre. It. S.. 1/ / 

JN'lersnn, F. '1' . MJ! 

Ofllcp of Ediiciilioii 

Armsby, H. II.. rivldCounl.IJ.S.M .W. 
P.ixliT, R. W.. Stnt. 

(\Mse, O. W., DirJJ.S.M.W.T. 
Donovan, K. T.. Siu'c.Ung lUt. 

Iliiiil, li. W.. \s.'^^tr.Sprr Pmj I'd 
liiiiHlon, R. D, I'lildltty 
Moriran. n\ II., As^stlhr. 

Peurifoy. R. D . Prin Sprr. 
Scliiireinan. D. R. rirlflPty 


FLO K I DA 
GnlnrsTille 

I nlverHlIy of Flori 4 l» 

Reisler. W. II. PdffPh.r 
Elaiiiffh, N. C . P.dll.M.H. 

(Ilhsoii, f;.. Inat.i:.S.\fAV.r. 

Keith, M., \'<shr.P.rj:. 

MorKaii, R. A., Asst.t)ir.,i:jit.Sta. 
Reed, P. L.. P dU C.P. 

Reid. G. W.. As.^i.P.C.P. 

Sin nil, E. P., Aaaoc.P.E.E. 

Well, Jos., Dean 
Wilson, J. W., Aaaoc.P.r.P. 
Yeutoii, P. O., P.dU.r.E. 

Tiiikelnnd 
Florida Soul hern Colleirc 
Rehiscli. II. P., P.dtn.Afnth 


Miami 

Eastern Airlines 
Markley, J. M. 

Tampa 

University of Tampa 

Morlland, J. A., Aaat.P.Eny. 

GEORGIA 

Atlanta 

('lenient, W. 15.. (i.'iO 151vd. N E. 

(■eoriE’la School of Technology 

Allen, It. L., Aaa<ft‘.P.Al.l]. 

Anderson, D. R., Aaai.P.Eugl. 

Jilack, R. P., Aaarjc.P.i'.E. 

Broun, II. C., Aaaov.P.Pnyl. 
lirown, ,J. (J., Awj#/ P.lnd.M ymt . 

Case, A. A., Aaaoc.Al.I'j. 

('roslund, D. M., lAbr. 

Daniel, J. Jj., livan 
Dasher, B. .1 , Inat.E.E. 

Diivis, L. E., Ash(. P.J.Il. 

Dnnkiii, W. V., P.M.E. 

Dutton, D. W., Jtitvchii 
I'Mwanls, II. Ij., Aast.J* Vhvm. 
Ihnersoij, C. L., Vivvpivs. 

Field, F., DcanofMcn 
F<»Ik. E. II., P.Enifl. 

Foster, E., Jnst.Enyl. 

Jlenika, J. JI., J nst .iShopa 
Hill, F. M., Aaaoc.J^AJvcIi. 

Holland, A. D., P.Af.i:. 
iloiinell, .M. A., Aaaoc.P.E.E. 

Howey, J. IJ.. P.AH.Phifs. 

Johns, W. U., P.dJl.Dr.AMcch. 
Johnson, L. \ ., Aaat.P Avro. 

Ivinj;. R. S., Af./J. 

Marcoii.v, II. A. AaMt.P.y.i: 

Mason, II. W., P.M.P. 

Mason, J. W., P.dll.Ch.P. 

McDaniel, J. E., P.if Dir.(’oo/i 
Narniore, P. B., Aaat.D.fP.Dr.AMcch. 
Peebles, J. B., Ch.AHwr.ng. 

Pollard, J. .1-, Aaaiif'.P.Arrh E. 
l*roclor, W. J-, AaafK'.P.Ero. 
l*r<»s.K(»r, E. 'r., Ai^sof'.P.PhifH. 

Rainey, (3 \V., As.soc P.Enyl. 

Rf»sseh>l, G. A., Ihr. 

Savant, D. P.. li.,dP.E.E. 

Sklle.s'. W. V., Dean 
Sweip'rt. R. Ij., Dir.Orn.Eng. 

Spleer. W. M., -l.'*snc.P.f '/jca/. 

Stni’Kis, II. W.. 

Ta.vlor, W. .R., P.('hvm. 

Trotter, R. A.. Aaanc PA'.r E. 

Van T^oor, B. K.. Prvaidrnt 
Vidoslc, J. P., Aaat.P Dr. 

Walker, A. J.. P.Engl. 

Weber, H. S., P.Dr.d^rrch. 

Weber. P., P.rh K. 

Weedeii. C. R.. J/.T. 

WeM.«». C. A., Aaat. P. rhrm 
Wbilley, W. C., Aaanc.P.Clirtn . 
Wllliains, O. K.. Aast P.Arra.I.. 

Wroth. B. B.. P.rhcm. 

W. R. Smith Pub. Co. 

O’Brien, B. W.. V.P...l/o«.«lr. 

liflGranK-e 

Cnlliiuay Jnst., Ine. 

r^e, R. li., Ed.Dir. 

West Point 

rienrd, M. E., Dlr.Rea., W. P. .Mfp. Co. 
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Hawaii 


1*. E. E. MEMBEUSIIIP LIST 


Illinois 


HAWAII 

llonoliilii 

IJnlvorsIty of llnwiill 

Holmes, W. J.. AhhI.P.M .E ng. 

Keller, A. R., Dam. 

Watiiutibe, K.. I unt. Math. A Eng. 

IDAHO 

llolne 

Oticr, J. V.. 1S19 Xo. mil Si 
Moscow 

liniversity of liliilio 

Beresfortl, II., P.AII.Ag.E. 

Biiolinniin, .1. E., DvandDir. 

('lUly. L. C., Act. Dean 
DavidNoii, A. J., Inst.C.E. 

Gauss. H. F.. P.dIf.M.E. 

Hattnip, H. B., Jnnt.E.E. 

.Iniisseii, A. S., Aasoc.P.C.E. 

Johnson, J. II., P.dH.E.E. 

Kulp, M. U., Aaaoc.P.Ag.E. 

Rit'ilosel. G. A., AuHt.P.C.E 
Silhn. n. W.. AHSt.P.M.E. 

Pocntollo 

Southern llrniich of UnlverHlty 
Goufirh, A. C., Dir..dP.M.E. 

Plloh, M., AHHt.P.Eng. 

ILLINOIS 

Arg^o 

Corn Products Co. 

BrinUcp, \V. E , Dir. linn. 

Belleville 

Army Air Forces liiHtltiite 
Wright, O. li. 

Chleiigo 

Bailey, A. D., Aaat.tuV.P., roin. Ed. Co. 
Bnlint, A. T., Stewart Wanwr 
Behrens, R. G., Assoc Tech I'lih , M*n 
CoU.Dept. 

Clinderton, J. C., Tlerlihy JMid 
Co. 

Clouse, J. II . Lion Mfg. C.j. 

I'owle, A., Ilea. Eng., Foolc Bros. Gear 
(’orp. 

Liidley, B., M'r'^tcrnEd.. Electronics 
Earle, C. R., Aasoc.Ed. Power PI. Eng 
(Jerlmrdt, II. O, 

Gonzalez. O.. 8.30 S. .'<acrainenfo Blvd. 
Illiidle, N. K., Dir., Anier. Foundry 
men's Assn, 

Hooper, W. T., 625 N. Laramie 
Ilowson, B. T., Slminons-Bonrdmaii 
Pub. Co.. V.P. 

Kennedy, R. E . Err., .Viiif-r. Foiinrl 

Kurtz, G. II., PrvH., Tnd. I'hig. Coll. 
McKinney, J., V.P.dEd.Dlr., American 
Tech. Society 

Owens, R. G., Eupv.Thcr., Armour Res. 
Found. 

Marinnl, R. A., P.M.E., St. Rita, II. S. 
Pence, W. D., 120 S. LnSalle St.. 
Cona.E. 

Rlederer, P. W.. 20.3:1 B. 72nd IMuce 
Rodman, G. E., Commonwealth Bdlson 
Co. 

Van Pelt, J. R., Tech. Dir., MuBeuni 

Scl. Ind. 

W^ner. 11. A., S So. Michigan Bird.. 
donn.E. 


Chicago Teehnlrul College 
Gorder, L. O., P.RadioE. 

Morey, C. VV., Prea. 

Eugene Dletzen Co.. 

Langsiier, A., Fact.Mgr. 

Irwln-Fariiliani C'n. 

Fiirnluiin, G. W, l icc/'rcji. 

Illinois Institute of Teehiiology 
Andres, I\ G., Aaaoc.P.E.E. 

Bibb, S. F., Aaaoo.P.Alath. 

Bodcr, 1). P., P.Paych. 

Brozen, Yale, Asat.P.Ecnn. 
Budeiiholzcr, U. A., Aast.P.M .E. 
Carpenter, A. II., Aaaoc.P.Mct. 
Cheslrc, E. K., Aaat.Lihr. 

Clarke, C. L., Dean 
Colvert, W. \V., Aaaoc.P.l^hya. 
Copeland, 1*. L., P.Phya. 

Dohreiiwend, C. O., Rea.Rng. 

Donnell. L. II., Rca.P.dDir. 

Dutton, H. P.. U.dP.I.E. 

Fiiiiiegau, J. B., P.dU.FirePru.E 
Ford, L. R., P.dU.Math. 

Freeman, K. II., P.dH.E.E. 

Freud, B. B., P.dll.Ch. 

Gat ley, E. R., Jnat.M.E. 

Gibson, G., Aaat.P.Chcm. 

Goetz, M. B., Inat.Ec. 

Gohlsinlth, A., Aaat.E.E. 

Goodman, W.. P.Af.E. 

Gi'iflis, L., A'aaoc.P.Mech. 

Griffith, R. T., Jnat.Oh.E. 

Grlnler, L. B., V.P.dD. 

Harris. C. O., Aaaoc.P Mrch. 

Ilenld, II. T., Prea. 

Hendricks, W,, P.dU.Rngl.dlAt 
Henry, II. L., Inat.Dr. 

Hill, 1. L, Aaat.P.Dr. 

Illggina, T. J., Aaaoc.P.E.E. 
linh.son, J. K., Dir., Armour R«‘s 
lluntly, P. P.dH.C.E. 

.lakob. .M., P.M.E 
Klntncr, U. C., P.Vh.E. 

Komarewsky, V. 1.. P.Chcm. 

Koz.acka. .1. A , .Aaanc.P.M.E. 
KozlowskI, FJd., Inat.C.E. 

Krathwohl, W. C.. P.Mnth.dDir.Trati^ 
I^arkin, J. D., P.dll.Pot.Sri. 

Lease, L. -L, Ind.Coord. 

Levy, G. F.. Inat.E.E. 

Lewis. \V. A.. Rra.P.E.E. 

Loving, R. O., Aaat.P.Dr. 

Martin. C. K'. Inat.Wcid. 

Mangold, J. F.. Aaanc.P.Mcrh. 
MeCniiley. R. B.. InnEUrl. 

McCormack. II.. P.dll.rh.E. 

.Miller, B.. Jnf.Ganlnat. 

Mills. P. J, Xanur P.phuf* 

Mlnkler, H. T... Inat.Dr. 

Myklestad, N. O., Aaat.P.M.Dra. 
Nachman, II. L., P.Thcrm. 

Nash, C. A , Aaaoc.P.E.E. 

Oldeiihiirger, R., P.Math. 

Paul, C. R. P.Em.Mrch 
Peck. R. B., Aaat.P.Ch.E. 

Peebles, J. C.. Dean 
Penn, J. C., P.E.E. 

Heed. M. B.. P.E.E. 

Reel, P. R., Aaaf .P.Math. 

Rlchnrd.snn, D. B.. Phya.Rea.Found. 
RIdlng.s, P. O., Dlr.Newa 
Robinson. O. L.. Aaaoc.P.FirePro.E. 
Roesch. O., P.Auto.M. 

Sarbaeher. R. I.. Aaat.P.E.E. 
Schommer, J. T., P.Ch. 

Schrelher, N. B., Lrc.i.E. „ 

Bchiilz, B. II.. Amit.P.E.B 
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Illinois 


Seegrlst, W. II., Aasoc.P.M.E. 
Shuman, E. C., Aaai.PJl.E. 

Simon, H. A., Aaet.P.Pol.Sd. 
Slrnoncls, R. H.. Inat.Econ. 

Spears, S. M., Aasoc.P.C.fJ. 

Spencer, H. C., P.dIf.Eng.Dr. 
Spencer, M. W., Inat.I.E. 

Stevens, R. L., Abhoc.P.V.E. 
Streeter, V. L., Aaaoc.P.C.E. 

Siipplee, L. P., P.Uh. 

Swliiefortl, C. K., Aaanc.P.M .Den. 
Taylor, B. 1*., AsHlJoPren. 
Tlionir>Non, .T. S., P.dll.Phua. 
TlhbalK, C. A., Dean 
Wncie, F. II.. Aant.P.Mcch. 

Wagner, E. F., Inat.Ctiem. 

Wells, M. B., P f'Jm.r.i:. 

While, .1. F., Dir.Affm. 

White, INI. P.. Aaat.P.O.n. 

Wilson. W. E.. .Urch. 

Winston, S. E., P.M.E. 

Yellott. J. I.. Dir.JinRTrrh. 

THflen Toeliiilefil High .Sriiool 
Lurie, A. N., Ilcadjir. 

rtllltles Engineering Inslit iile 
Burroughs, F. I). 

Sorensen, E. P., /*n’s 

Wilbur Wright .Ir. College 
llodenberg, N. A., ItmtJJ.nr 

Wilson City College 
Brnzrla, L. P.. Inst. 

East St. 1<<»tils 
I'iirkM Air t'ollege 

Parks. V. C, Vicrl*irs 
Koever, F. II , SwpL 

Elmhiirst 

Kegerreis, Ko.v, /7i7/f(ri7M 
E^'iinstori 

Snw.vcr, C N.. f onift. <51 li Ser\. (%i 
Spoils, -M. F.. .1 w-foc./'.-U./x 

Oiitrnl Y. M. C. A. College 

Jones, R. W., Asst. P.Mat?i. Eng. Sd. 

NorthweHlerii Teeliiiological Instil iite 

Abbill, W. If, .\ssoc I*.Phgs. 

Aflaiiis, I,. O., Adm.Asst. 

Bailey, J. F . .\sst.r.}f./J. 

Beam, R. E , Asst.P.K.E. 

Bigelow, K. 11 . /I'J.sor /' / 

Broiiivoll. A. B.. Assor.P.lJ.t:. 
Calvert. .!. F.. PdH.E.h:. 

Cook, R. »!.. Lf o r.E. 

Eshbnch, O, W., Dean 
ITartenbcrg, R. S., Asd.P.Mcch. 
Ilathaw'ay, A. S., Asst.P Sur.dDr 
Jeniiinga, B. II.. P.dll.M.E. 

Jones, R. W.. Asst.P.n.E. 

KInibnrk, E. W., Assnr.P.E.E. 
Lnganrd, M. B., Asst.P.CJiI. 
Lnngsiier, A., P.Algmi. 

Llndenineyer. R. S.. Assf.P.M.K. 
Llppltt, V. C-.. Asst.P.E.E. 

Mnney, G. A., P.dll.V.E. 

Obert, K. P.. Asauc.P.M.E. 

Plillbrirk, 11. S.. P.M.E. 

Rew, Irwin, Trustee 
Rogers, II. D^^P.I.Mgmt. 

Rutledge, P. C., P.C.E. 

Seulberger, F. G., I^ran 
Spotts, M. P., Aaano.P.M .E. 


Sprlegel, W. R., P.dJI.Mgmt. 

Taylor, A. D.. Via.Lcc.(\E. 

Thompson, H. L., Aaat.P.C.E. 

Watson, C. E., Aaat.P.I.Rel. 

Wetzel. I. T., Leo.M.E. 

Wyly, L. T., Aaaoc.P. 

Galena 

Nicholson, II. P., Prea., Cliestn'ul Hill 
Zinc Co. 

Granite Clly 
Community High Srhool 
Liidden, 1). J., Dir.Voc. 

Harvey 

IN'iH’l, W. A., VP., Whiting ( 'orp. 

IlInHclall 

Aeroiiii iilieni iJiii\erNilieH, Ine. 

Chiirbiick, L. M., Pres. 

Joliet 

•I 1111 lor College 

Hoiighis, E. C., 1 oc.Dir. 

Ijoekporl 

I.e%viN School of Aero. 
f>yer, W. E , Dean 

Xiipert ille 

North Central College 

Cardin, C. J., P.dll.Ovn.E. 

l*ekln 

Rogers. P . c II. Walker A Stms 
/illy, ll. (1 , Com. IL S. 

Peoria 

CnlerplIIar letor Co. 

Fletcher, J., Dir.Tr. 

Itradley l'ol> terhiilr Insllliite 
Braiilgan, G. P., lhati 
Dace. F. E., Aasoc.P.dlI.E.E. 

Gaul I, A. E., P.Math. 

Hewitt, C. M., P.AH .Aero. 

Sclilegel. E. .1., Asst.P.Itr. 

Sieperl, A. F., DcanPd. 

Slalnlon, K. S., A sson.P.f.i:. 

Swnlin, V. F.. P.dl/.Phgs. 

RI\erNi«le 

Walsh. F. W., no N. Delaplaiiie Rd. 
Roe k ford 

(Nilbeit, T. P., Woodward Gov. Co. 
Johnson. R. E., Barber (^tilnian Co. 

Siirlngfltfld 

Kolb. W. K., Dir., Reiiijiigloii Rand Inc 

Urbaiia 

I'nlverslty of llllnoln 

Andrews, A. I., P.dif .i'er.E. 

Archer. L. B., Anst.P.E.E. 

Babbitt, II. E., P.S.E. 

Bailey, A. J>., Ifist.E.E. 

Bauer, E. E.. Aaat.P.C.E. 

Bottoniley, .1. A.. Asst.P.Atin.dAfd. 
Brooks, M., Em.P.E.E. 

Brown, II. A., P.E.E. 

Brown, R. L., Aaaoc T.dA.Al. 
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fndlaiiB 


CasberiTf C. H., P.M.E. 

ColllnB, W. Li., A88t.P.T.dA.M. 
CTOBsman, R. S., Aasoc.O.E.n. 

Dell. G. H., A88t.P.C.E. 

Dolan. T. J., A880c.P.T,dAM. 

Draflln, J. O.. P.T.dAM. 

Enger, M. L.. D.AP.Mech.dHyd. 
BnBlgn. N. E., Aanoc.P.T.dA.M. 

Espy, W. N., P.M.E. 

Bveritt. W. D., P.dH.E.E. 

Fadum. R. E., Asat.P.SoUMech. 
Fahnestock, AI. K., Ifrtt.P..\J.E. 
Pnucett, M. A., Assoc. P.E.E. 

Follows, J. R., Amhoc.P.M.i:. 

Findley, W. N, Asst P.T.d \ .Vreh 
Goglia, Al. J., Assoc. M.E. 

Greffe, C. D., Assoc.M.E. 

IlnIJ, S. G., Asst.P.O.E.n. 

Ham, C. W., P.AI.Des. 

IJanson, W. E., Insi.G.E.D. 
linrnian. C. G.. Asst.P.Cvr.E. 
Hayward, II. N., Asst.P.E.E. 

Henry. J. A.. Assoc.M.K. 

Uoelschor, li. P., P.G.E.n. 

Horn, II. W.. Inst.E.E. 

Iluntinffton, W. C., P.dH.C.E. 

Hursli, K. K., P.Ccr.E. 

Jordan, H. II., Assoc.D.dP.dU O E.n 
.Torpoiiscn. A., Asst.P.O.E.n 
Kooiior, C. A.. P E.E. 

Ki»yo'^. I). B . P.d/f.i'h.n. 

KIuk, E. E.. P.E.C.E. 

KniKht, A. R., P.E.E. 

Kraolieiibuolil, J. O., P.E.E, 

Lansford, W. M. .Assnc.P.T.AA M . 
Larson. R. F., P.M.E. 

Lohniann, E. W., P.dlT.Aq.E. 

Londnim, .1. T.. Asst.P.O.E.n. 
Loiilwilrr, O. A., P.dU .\f.E 
.Milos, J. C.. Assoc. M.E. 

.Moore, II. F.. P.Eng.Mnt.Emvr. 
Morkoviii, D., .4.s^»or T.dM. 

Newiniirk, N. M.. Ecs.P.C.E. 

Oliver, W. A., Assoc P.f’.E. 

Paint, E. B.. P.dH.E.E. 

Pearson, J. E., Jnst.O.E.D. 

Peirce, G. R., Inst.E.E. 

Plokels, G. W.. P.r.E. 

Pierce, R. IT . Assoc. O.E.n. 

Porter, F. M., Assoc.P. O.E.n. 

Rayner, W. II., Assoc.P. C.E. 

Ri‘i»I. E A.. j\ssoc /' E /.' 

Rvnn. J). G., P H.E. 

Srhrador, II. J., Assoc P.R.M.E 
Schwarzlosc, P. F., Inst.E.E. 

Seely, F. B., P.dH.T.dA.M. 

Severna, \V. IT., P.M.E. 

Shedd. T. C.. P.Str.E. 

SKroder. P. E.. Asst P.E.E. 

Smith. J. JI.. Inst.E.E. 

Smith. J. O.. Inst.T if A.. U 
SpriiiKer, C. IT , P.O.E.n. 

Starr, C. J.. Inst.H.E. 

Starr. M. O.. Inst. Dr. 

Stewart, J. W., Asst.P.\fin.E . 

SI ill well, TI. R., P.dH.A.K. 

TrlffKor, K. J.. Asst.P.Af.E. 

Tuthill, J. K.. Assoc. P. R E.E. 
Tykociner, ,J. T., P.E.E. 

Vawter. J.. P.C.E. 

Walker, II. L.. P.dTf.M.dM. 

Walker, L. D., Asst.P.G.E.D. 

Wiley. C. C-, P.V.E. 

Willard, A. C., Pres. 

WllBon, W. M.. P.St.E. 

Young. B. O.. P.R.M.E. 

Waukegan 

Clickener, C. K , Ind Eng., .Tohns-Man- 
ville Corp. 


INDIADTA 

Andemon 

Crouse, W. 11., Gen. Alotora Corn. 
Smith, S. K.. R.R,S • 

Angola 

TrI H til to College 

Ax, L. S.. P.dH.UadioE. 

I’arrott. Alice A., P.All .Ent/l. 
Shaw, C. E., P.E.E. 

KvuiiHvElle 
MvsiiiHvlIle C'ollego 

Maivhaiit, G. B., Assoc. P.E E. 
Neeily, . 1 . A.. Direct or 

Flirt Way no 
liiillaiia Torlinli'iil College 
Kooiio, A. T.. Pres. 

Planck. 1. A., P.dJf.M.E. 

Kiilil, R. C.. P.dH.C.E. 

Friiiikllii 
Fniiikllii College 

Billhartz, W. II.. Il.Pliys. 

Gary 

BlickeiiMJcrfer, 11 . 

Lafuyettu 
Purdue IJiiiverHily 

AriioUl, J. N., AssiiV.P.iivn E 
Ault, E. S., P.M.Ucs. 

AyroH, W. li., P.Mofh. 

Burro, IT. J., P.d/I .A{;./J. 

Beck, L. E., Assoc. P.E.E 
Bee.se, C. W., H.Gcn.E. 

Binder, It. C., Assoc.P.M E 
Blalock, G C.. Assoc. P.E.E. 

Boiz, 11 . A., Assoc.P. M.E. 

Bowman, .1. 11., Assoc.P. E.E. 

Bray, J. L., P.dll.Ch.dMct.E. 
Bruhii, E. F., P.Ac.ro.E. 

Caldwell. C. W.. Assoc.P. E.E. 
Cuntteld, D. T., P.E.E, 

Chambers, S. 1)., l\Ap.Mcch. 

Clark, D. S., Asst.P.M.E. 

Creek, H. Ij., P.Enyl. 

Cromer, O. C., Asst.P.M.E. 
CiilslmlJ. C- S.. P.Ap.M. 

Elliott, E. C, Pres. 

BUIb. C. A.. P.St.E. 

ItJlrod, S. B., Asst.P.Dr. 

Emrlck, P. S., E.E. 

Ewing, J). D., P.dH.E.E. 

Falriiian, S.. P.Eng.Mvch. 

Freherg, C. R„ Asst .P.M .i:. 

Froel, W. I., Asst.P.C.E. 

Geiger, . 1 . W., Asst.P.M.E. 

(Jirvin, IT. F. P.Ap.M rch. 

Graiiey, M. It.. .4«Ht.P.Grii E. 
Greiner, O. A.. Assoc./*. Mod hang 
Grove, F. W., P.C.E.,E.M. 

IJall. A. S., Insf.M.E. 

Hawk Ins, G. A.. P. Thermo. 
llockema, F. C., Dean 
Howland. W. B., P.B.E. 

Jacklln. IT. M.. P.M.E. 

Johnson, A. P.. Asst.Dr.Per. 
Koiiiler, E., P.M.E. 

Keminer, I.. II., Inst.E.E. 

Knapp, W. A., Assoc. Dean 
Knoll, H. D., Asat.P.Engi. _ 
Lark-Horovltz, K., P.dU.PHys. 
I^iUscuo, O. D., Inst.Gen.E. 
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loira 


Leutwiler, B. W., Asst.P.M.E. 
I^lndley, R. W.. P.Mtch. 

LiKton, J.p Attsoc.P.Aero.E. 

Lominelp Q. E., P.Tup.E. 

Lovell, C. L., AttHOC.P.Ch.E. 

Ludy, L. V., P.Ex.E. 

Luzadder, W. J., Aast.P.Dr. 
McsBersmith, C. W., Ashoc.P.M.E. 
Miller, E. C., Inst.Met.E. 

Miller, W. T., Ahhoc.P.M.E. 

Mock, C. O., I.Oen.E. 

Mueller, O. V., P.E.E. 

Mundel, M. E., Anst.P.I.E. 

Muuro, G. W., P.Therm.Em. 

Owen, II. P., Assoc.P.I.E. 

Petty, B. H., P.Ilgh.E. 

Pi/jiiRe, L. C., AHMt.P.Orn.i:. 
Poormaii, A. 1*., P.Atech. 

Porach, J. 11., ARBOC.P.Dr.ADen O. 
Potter. A. A., Dean 
Klsin*?, J., P.Dr. 

Kiit>eiikoeiil(', H., P.ff.M.E. 

Sabtt:i£;h, E. M., Aasoc.P.E.E. 
Sunders, T. K.. AHHt.P.Erp.Sta 
Sunders. W. B., P.Afvch. 

Se.il, P. M., Inst.E.E. 

ServlsH, F. L., P.Ornl. 

Sheniinu. O. W., AHHOC.P.’Stt t liPhya 
Shrove, K. N., P.Ch.E. 

Shybekay. D. S.. P.I.E. 

Siskind, R. P., P.E.E. 

Solber^-, 11. L.. P.dH.M.E. 

Springer, G. P., Aaaoc.P.C.K. 

Slitz. E O., Aaat.P.Mvvh 
Stnnn, H. G., P.Afvch. 

Tlioiiias, L. W.. Inst Dr 
Todd, M. W., A HBOC. P. Tun !). 
Topping, A. N.. P.K.D. 

Triieblood, R. B., P.t^hopPruc 
Wendt, R. E., JnHt.Gcn.Eng 
Wiley, R. n , P.dU.C E 
Woods, K. B., AHH'?r.P.rE. 

Notre Diiiiie 

Petrie, G. W., Xar.l rint., .Midsbi[riiie 
School 

llnlverHlty of Noire Ounie 

Bolt, J. A.. Aant.P.Aero.Eng. 
Brown, P. N. M.. P.dll.A.E. 

Buck. r. P.. I*. Dr. 

Caimro, J. A., I\E.E. 

Collins, G. B., Aasuc.P.Phg. 

Effry, C. R., Aaaoc.P.AJ.E. 

Kllllhorn, IT. E., Aast.P.E.E. 
llornn, P. W., P.O.E. 

Jackson, D. C., Jr., Dean 
Mnhln, E. G., P.dJI.Mvt. 

McCarthy, .T. A., Aaat. P.O.E. 
McLelhui, II. J . Aaat P.M.E. 
Norlhcotl. J. A., P.E.E. 

Plrchlo, P. M.. P.Math. 

Rich. R. E.. P.dir.Ch.E. 

Rohrbach, G. E., Aaaoc.P.AJ.E. 
Sehiibmehl, R. J., P.O.E. ;Act.D 
Shuts, W. L., P.dIT.r.E. 

Smith, G. I.. Aaat.P.C.E. 

Slander, L. P.. Aaaoc.P.Fj.E. 
Stevason, C. C., Aaat. P.Dr. 

Turner, W. W., P.dTi.Dr. 

Wilcox. C C.. P.dir.Af.E. 

Wilhelm, E. J., Aaaoe.P,Ch.E. 

I'ern 

Shields, B. A., USSR 

South Bend 

Acme School Die Doslirn Ena-- 
Copt*, S. R., Prea. 


Uilejr lllali School 

Webb, E. C., Il.Eng.Dr. 

Terre Haute 
Rose Polytechnic Institute 
Eckeniiuu, E. If., Inat.AI.E. 
Pairbunka, 11. V., Aaat.P.Ch.E. 
i lilt china, K. E.. Ahhoc. P.O.E. 
Knight. O. S.. Aaat.P.Ch.E. 
Kiiipjiicyer, C. C., P.E.E. 
MacLeun, 1*3. A., P.dil.O.E. 
Moench, II. A., Aaat. P.E.E. 
Phelps, J. M., Adm.C'oun. 
Prentice, D. B., Prea. 

Stock. O. L.. P.Dr.dDea.G. 

Straw, J. A., Inat.Math. 

Strong, R. K., P.Oh.dCh .E. 
White, John, Em P.Oh.E. 
Wl-achineyer, Carl, V.p.dP.Af.E. 

TalpurniHo 

Vulpnrnlao Technlcnl fiiHtitiiic 
Ilershmun, J. B., l*rea. 
Muinmerl, II. B . Aaat.P. 

McGill Mfr. Co. 

('iishman, I‘. A , Atet.dTcat.Eng. 

ValpanuHO l^nlvcrslty 
Moody. TI. W., P.O.E. 

Whiting 

Sfiindiird Oil Co. 

Doll, T. P., Dea.IJng. 

SchafTiier. R. M., VhE. 


IOWA 

Anies 

lo%vu State College 

Agg, T. K., Dean 

Ahl{]ulal, R. W.. .\aauc.P EJ'. 

Allen, F. K.. Aaat.P..^J.i:. 

Aiidersou, C. () , .Xast.P.M /.’ 

Anderson, li. W., P.E.E. 

Arm, I). I.., P.dll.M.j:. 

Ayers, Q. (\, Aasuv P Ag E itPat.Atgr. 
Barger, E. L., P AgJ,. 

Beal, K. W.. T.cfA.M. 

Berkel. If. J., Itiat.r.E. 

Birkness, H. A.. In^t.At.E. 

Boast, W. B.. Aaat/c.P E.E. 
Breckenridge, R. W., Aaat.P.Af.E. 
CiisHcll, W. L., P.E.E. 

Caughey, K. A., P.St.E. 

Chamberlin. S. .1. .A.NStir.P.T.d \ ..M 
('leghorn. .M. P., P.At.E. 

('nan. J. M., .Aaat.P.Acro E. 

('oover, M. S.. P.dll.E.E. 

Dana. P. C.. P.Gcn.E. 
iJavIdson, J. B.. P.dH.Ag.E 
DuvIk, a. W.. Aa.>*t.P.T.dA M. 

Dean, J. E , Inat E.i:. 

Doild, C. M.. P.dD.rcr.E. 

Dodds. J. S . P.O.E. 

Pish. P. A . P.E.E. 

Pitch, W. (\. Jnat Af.E. 

Fuller, A. H., P.r.E. 

Glese. II., P.Ag.E. 

Gllkey, II J.. P.dli.T.dA.M. 

Grace, C. T., Aamt.P.AJ.E. 

Ilempstrad, J. C., .iaaoc.P.Ovn.E 
TJIgdon. R. A.. Aaat.P.T.dA.At 
Iiniyard, L. R., Aaat.P.Qen.E. 

Hummel, J. O., Aaaoo.P.M.E. 

Johnaon, A. M., Inat.T.dA.AJ. 
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Johnson, B. C., Inat.Dr. 

Jones, W. 1*., P.i:nifl. 

Kerekes. P.. P.r.ll. 

Kliiiball, A. II.. P.dH.Arch.K 
LIghtbiirii, P. E., Aasoc.P.T.dA.M 
A. IL, Innt.lfr 
Marstoii. Anson. Ktn.D. 

Martin. 11 K , Inat.Dr. 

McKenii, J. P., P.Oen.K. 
Miller, F. C.. Ahhoc P.Dr. 

Moyer, R. A.. Rc.a..AaMtir.Pj’.t]. 
Murphy, (iloiiii, P.T.AA.M. 
Murphy, L J., Asaor.P.Mun.lH 
Nelson, W C, P dH.\vro.H. 
Ohlseii, K. II.. Asat.P.T.d \ 1/. 
Olson. O. A.. P.dll.Dr. 

I'iitterson, A. Aaat.P.T d A.M . 

Paiisrliin, R. CL, Aaaor P r.K. 
Peterson. A. C.. Aaat.P.T.dA M. 
Roudchiisli, K. PL, Aannc.P.M 
Ruth, B. P.. P.f'h.R. 

Ryder, J. D.. P.R.h:. 

Shaffer. R. 10, Inat M.E. 

Sherwood, R. S., Inat.M.ll. 

Smith, R. K. Aaat.P.M.R. 

Spinney. L. B., P.Phya. 

Stevens, D. S . Pvra. 

Stewart. L. O.. PdH.C.R. 

Stiles, \V. B.. AHRt.P.T.dA M. 
Stoover. IT. J.. P.M K. 

Sweonov, (). R.. P.dH.Ch P 
Van Vhick. CL H.. P.Xfj.R. 

Wnlkiip, J, K.. P.dlT.Oen P. 
Webber, II. A., P.Ch.E. 

Whlsler, B. A.. Aaat.P.C.E. 

Willis, B S., ARRt P E.i:. 

Winfrey, R., Arhoc.PJ'.E 
Woodrow, J. W, P.dJl.Phin 

lown nty 

State University of Iowa 

Barnes, R. M, P.T E. :lhr.P*'r 
Bartow. Ed., P.ch.dVh.i:. 

CJaywood. T. (7., Arhoc.P.M .P 
Croft, II. () , P.dU.M.E. 

Dawson, P. .M., Dffin 
Eiibur;;, .1. T., Inat.Dr. 
health, W. L., P.dTT.Ch.E. 

Ill^'hee. P. (L. P.dll.Dr 
Illniiiaii. J. .1., Arroc P.Sfin. 
Holmes. F. E., ARRt.P .l/rrh d//t/d 
Howe, J. W., P.dU.Mech.dllyd, 
Knilnski, A. A. Arroc P f'.P. 
Klttred;:e. R. B. P.rrans.E. 

Kurtz, K. B., P.dU.E.E. 

Lambert. B. J., P.fI.E. 

Lane, K. W.. P.IIyd.E. 

Looney. C T. G , Aast.P C.E 
Olln, II. L., P.Ch.E. 

Posey, C. J., ARRuc.P.Mcch.d ITyd 
Reed, II, R.. P P./J. 

Rletz, H. L., P.dU.Math 
Ruhr, J. M., ARRov.P.Dr. 

Stewart, G W.. P.dfl.Phy- 
Trummel, J M., ArrI.P M.E. 

Ware, L. A., Asaoc.P.E.E. 
Waterman. E. L., P.S.E. 


Mount Vernon 
Cornell College 

Davis, W. M.. J*.\Ifith d Pny. 

Slouz CItj 
Morninvalde ColleKO 

Gwlnn, I. J., Asat.P.Phya. 


KANSAS 

LAwrence 

UiilverMlly of Kansas 

Real. G. M., P.Arch. • 

Bradshaw, G. W., Aasoc.P.C.E. 
Brown, 1<\ L., P.Mcch. 

Clements, S. B., Aaat.P.E.E. 
Desehiier, W. W., Aaat.P.Ch E. 
Gray, E. S., P.dU.M.E. 

Grider, R. L, AsRoc.P.Min.E dDr. 
Haines, 1). 1)., Assut:.P.(\E. 

Haney. P. D., Ch.Eny 
Hay, 10. D., P.M.P. 

Ilessler, V. P.. P.dU.E.E. 

Hood, G. J., P.Dr. 

JohiKsoii, E. E., ArhI.P.C E. 

Jones, J. C)., Dean ;P.U yd. 

Jones, S. S., hiVH.AHsoc. 

Jordan, 11. 10., .iRHuo.P.AIath. 
Kelloj;#'. J- M . P.dll.Arch. 
McNown, W. C , P.dU.C.E. 
Mitchell, IJ. P.dU.Math. 
Ockerblad, A. M., Aaaac.P.Mech. 
Uaynioud. P N.. P.Enal. 

Rus.sell, P. A., P.Dr. 

Simpson, W. M.. PdU \troP.. 
Sliiss, A. H.. P.M.L. 

Stephenson. E A. Pdll Pet. E. 
Slillwell. H. S.. P.dU.Acro E. 
Talt, R S., Aaaof P.M E. 

Miinliattfin 

KitiiHas Sfiite Colleire 

Brninard, B. B., P.M.E. 

Carlson, W. W., P.dll .EhupPruc 
(Vmrad. L E. P.dU.C.E. 
Crawford, W. W.. Aaaoc.P.C.E. 

Daw ley. IL R., P.Eny.Mnt. 
Diirlnnd, .M. A., Aaat.D.dP.M IDr 
Farrell, r. i)., preR. 

PYiilnii. F. C, P.d U.Ay.PP 
P'linner, A. ().. ArrI. P.M.E. 

PYazler. F. P”.. P.V.K. 

Gluj^rlch. R. P'., ARROC.P.Dr. 
Greene. J. W., P.dll.Ch.E. 
llplarnier, Linn. PdU. M.E. 

Hunt, O. D . .1 H.Hue.P.E E. 

Hyde, E., .AR'*nr.P Math. 

.Tonn;ir<], A., IuHl.Ch.E. 

.Tor;renson, L. AI . .\ HRnn.P.P].E 
Kerelirii r. R. M . P.E.E. 

Kloeffler, R (}.. P.dU.E.E 
Koenitzer, L. IL, A RRnc.P.Mech. 
Mark, A. J., P.M.E. 

Morse. R. P'., Arroc.P (\E. 
Mossnian, T. Anat.P Math 
I'attlson. P’ . p ME, 

Penree, C- 10 , P.dli.M.ItvR. 

Piitrsley, A. L.. P.Etr E. 

Robert, J. H.. P. Merh. 

Srholer, C. H , P.Mreh. 

Seaton, R, A., Dean 
Selvidffe. H., Asroc.P.E.E. 

Sitz. 10. L., Arroc.P.E.E. 

Sinufz. P\ A , P.Dr.dDcR.a. 
Stratton, W. T.. P.dU.Math. 
Stiirmer, A. M., A SROo.P.Enffl. 
Sullivan. P\ J., InRt.M.Dea. 

Taylor, D. C.. A rroc. P.M reh. 

Tripp. W., ARRoa.P.M.E. 

White, L. V., Aaaoc.P.C.E. 

Wood, J. N., Aaaoc.P.M.Dea, 


irnlvcrnity of WIehIta 

Albrlffht, P. S.. P.Phya. « 
Elliott, R. W.. Coiwpf. 
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Uiilvciiilly af Kea 
J 5 ae|c«r, t}. H.. Jm^^M'ceh: 

B.. 

Burtflcn, E A.r P,4H,E,hL 
<'']tftOiborB. A. ii., A$80c.P/!'.Ms.i. 
Chuek, F. .1.. PJTtd.dB^ii. 
Graham, J. IT.. Baan 
rTrtwkln.s, R. D., P.Ap.AfeGft, 

C. C , PM.D€G. 

i^a timer, G., P.JU'a/li 

May, J. ^V . Anaoo.P.B.tCr. 
NoKuu, 1-. M., 2\dU Ut\ 

Komano\s ilx, U. A. A mfic.P.K.V. 
Shuver, R. E., r /'.C'./v’, 

Terrell, D, V., ■ 


liunlfli 1 lie . 

Cnfflnherry, A- S., Hea.AItt, TaLe. 
Turus Idl*. 

Vtasut, P. L, lC6a,Evff.dPh]jn,, 'I iibe 
Tump luo. 


Vniveralty of XiOulavllle 

Ayera, J. A.. Ataoc.P.Jinffl. 

BiinicH, \V. R., Aaat.P.Ch.t]. 

Davis, J. II., P.dlI.M.E, 

Ernst, U. C., P.dH.Ch.E. 

Fenwick, II. II., Aaaoc.P.Dr. 

Fife, S. T., P.dH.E.E. 

Foss, R. J., Inat.C.E. 

Gall, W. R., Aaat.P.M.E. 

Gossurtl, M. L., 3n4(> E. Fincastle UtJ 
lliiiiimons, W. M., Anal .toDran 
Harding, O II.. Aast.P.O.E. 
lloucliens, J. M., Coord. 

Koch, Ruth L , Caahivr 
IjitkenhouH, E. E., Aaaoc P.Ch.E 
Locwner, C., Aaaf P.AIath. 

Norlhrup, M. G., P.dH.E E. 

Parker. S. T., Inat.Maih. 

Paul, E. W., Inat.Draw. 

Slincstcr, J, II., .Aaanc.P.Malh. 

Wendt. W. R., P.C E. 

Wilkinson, P. L., nrandP.^^.E. 
Wtlllarns, G. C.. AaaucJ*A^h P! 

'\Vliif*lieNl«T 

Kutlor. .7. II. 


1.0U181ANA 

J^afiiyetto 

I.oiilalHna Institute 

Hughes, G. G., Dean 
Loffln. Z. L.. P.Af.E. 

Mason, Ii. R.. P.d/I.i: /•;. 

Ziir Burg, F. W., lI.Ch.E. 

l^nke Charles 

Oden, E. C.. Kng., Cities Service 
New Orleans 
Tiilane University 

Anderson, D. S.. Km.Dcnn 
Dunlap, A. L., Aaaoo.P.M.E. 

Fox, F. H., Aaaoc.P.(-.E. 
llanaen, H. J., Inat.Emp.E. 

Hill, A. M.. Aaaoc.P.M.E. 

Mayer, J. K.. Aaaoo.P.dil.Kx.K. 
Norris. C. B., Aaai.P.K.E. 
Pollana, J. J.. Aaat.P.M.E. 
Ricker, C. W.. P.dU.E E. 

« Robert, J. M.. Dean 

Sconeld, W. F., Aaaoc.P.C.E. 
Taylor, F. M., Aaaoc.P.Ch.E. 


Pine vi lie 

« 

l^euislana College 
jleniplo, V. B. 

Ruston 

La*. Polytechnic Institute 

Bogard, B. T., Aaat.P.M.E. 

Folk, J. T., Aaaoc.P.M.E. 
McFarland, R. A., P.dU.C.E. 
Mitchell, W. L.. DeandP.M.E. 
Nethcn, II. J., P.dll.E.E. 
Scssums, R. T., Dean 
Watts, C. T., Aaat.P.(J.E. 

Slirexeport 

K;i.v. 1>. M.. 2lil4 Slonrw;ill .SI. 
University 

dfate Ciilvcrslty of T^oiilsiiinu 
Coates, ,7., Aaaoc.P.Ch.p]. 

Cooper, L. L., P.dH.Dr. 

Cox, 6. N., P.Mech.dHyd. 

Craft, B. C.. P.dll.Pet.E. 

Dixon, D. P., Aaaoc.P.Dr. 
Lassalle, L. J.. DeandP.Afcrh 
Mutthes, G. E., Aaaoc.P.M E. 
Simon, G. II., .4«*oc.P.J/./J. 
Voorhies, M. B., P.E E. 
Waterfall. II. W.. P.dll.A/.p:. 
Whipple. W., P St.E. 

MAINE 

lloiilton 

Kicker Jr. Collect 

Oxnnrd. II. W.. fnsf.Dr. 

Oroiio 

l'iil%erHlt.T of Midne 

Barrows, \V. E., P.dll.E.E. 
Bennett, C. E.. P.dU.Phya. 
Bennett, E. F., Aaat.P.C.E. 
Boardiiinn, II. S., Prea.Em. 
Bradt. W. E. P.dir.rh.dt'h.E. 
Brnutlecht, C. A., P ('h.dCh.E 
Brewer, E. L., Inat.Chcm. 

Bryan, N. K.. P. Math. 

Clokc, Paul. Dean 
Crabtree, K. G., Aast.P.E.E. 
Creamer, W. .1., P.PJ.J'. 
l)ougla.ss. I. B.. Aaaue.P.Chetn. 
Evans, W. S . P.dU.i .E. 

TTIII, A S., P.E.E. 

Kent, B. C., P.€f/f./>r. 

Kimball. S. II., .Aaaoc P.d II Math. 
MeNcary, M., Aaai.P Dr 
Prageinan, I. II., P.M.E. 
Kyckmaii. S. J., Aaat.P.t'.E. 
Snw'yer, K. A., Aaaoc.P.Dr. 
Scamninn, W. F., Aaaoc.P.Engi. 
Taylor, F. M., Aaat.P C.E. 
Watson, II. n.. P.d 1 1 M E. 


MARVEAND 

Annapolis 

IT. S. Naval Aeademy 

Gray, J. C., P.Chem. 
Hebrauk, E. F., Inat.Drair. 
Holme, J. M., Inat. 
Hydenian, W. R., Inat. 
Kavaiinugh, D., P.M.E. 

Kellfl, L. M., Aaaoc.P.Math. 
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BtuMohnsetts 


Khfor, P. .1., P.Jf.fJ. 

Roof. U. E., P.Math.AMvA'h. 

SarKinrf, I. J., Ahhov.P.K.K. 

SwuiiloiJ, \V. F., Jn.'it.Math. 
Terwillip*r, C. O.. P.AIl.K.tj 
Turner, K. C., E.K, 

WeeiiiH, I*. V., Lf. Coiiidr. 

Itiiltiiiiore 

Dorn, W. N., Di^H. of Ed. 
liCliiiiiLii, li. (i.. .Miirlin Airt-rall 
iMerrJck, C. M., (iloiiii Miirtiu C’o. 
WiiIIh, .1. A., I'll. WiUer & l'o\M*r I’o 
Pres. 

tfoliiiH llopklriH UiitvorHity 

Bonillii, C\ F, AHROc.P.i'h.l'j. 

Christie, A. Ci., P.At.K. 

Goyer, J. C.. AftHoc.i'.K. 

Koiiweiilioveii, \V. H., DcandP /; /•#’ 
Mnin&i, R. M., JCng. 

I'otter, .1. II., ARRoc.Af./J. 

Pullen, AI. W., Arhuc.II.E. 

TlionipHou, J. T., P.O.E. 

Woliiiun, Abel, P.S.fJ. 

CnllcK*^ Park 
ITiilverHlty of Mnryliind 

Allen, K. H., Aaftoc.P.C.P. 
liortr, S. F.. AhhI.P.C.P. 

Corcoran. O. F., P.dIIJ:.P. 

Creese, M., P.E.E. 

Green, W. P.. Aaaor.P.Af.E. 
lIod(?ins, 1 1 . .1., Arroc.P./J./'. 

IIoKlni]|, II. 11.. AHHt.P.M.E 
Ilnoknrt, J. W., Ahhoc.P M I) 

.IiiekKon, .1. W-, ARnt.P.M /■;. 

Sinitli, W. r., .'Insf P.E /•;. 

Stelnberfr. S. S., Dean 
Younger. J E., P.dll.M .K. 

Easton 

TilKbiniiii, 11., CoiinH^Jor-at-Lmr 
.Mt. Ilanler 

Leslie, AI. W.. Naval Ord. See 

Sparrows Point 
lletlilelieiu Steel Co. 

lame, 1). F., >iup.Apprcn. 

Af A 8SAC 1 1 US ET T.s 
Amherst 

AlnsBiiehiiHeltH Hlutc College 
Marston, G. A., Aaat.P.C.E. 


Ilclmont 

Senior Jllffli Seliool 

Bettencourl, W., Inst. Af. Dr. 

llonton 

Barrows, 11. K., G Beacon St., Cons. 

Eng. 

Cobb, W. C., CollegcEd., IlouKbton- 
Aliffliii Co. 

Dahl, G. C., Jackson & Aloreland (\>., 
Eng. 

Gatcombo, E. K., Jackson & Moreland 
Co. 

Keith, W. E.p New England T. & T. 
Co. 

Morgan, M. G . IGO Slate St. Per. Staff 
Asst. 


Moyer, ,1. A., Mass, l^ept ut Educa- 
tion, Dir. 

Temple, E. II., Mechanic .t.rts H. S. 
Vaeba, Fred, Holtzer Cubit Elec. Co., 
Dev. Eng. 

Whipple, O. P., Ponder Irat., pEd. Dir. 
llOHton Colleire 

MacDounell, R. B., Asst.P.Phys. 
Franklin Teeliiileal Institute 
Adams, R. G. 

IliigheH. W. L., Inst. Math. 

Russell, J. .1., n.Chem. 

Tborogood, B. K., Dir. 

Lincoln Tccliiilcnl Institute 
Lees, J. W., Dean 
.Northeastern University 

Alexander, W. T., Asst.P.I .IJ. 

Bailey. W. S., Assl.P.M.E. 

Baker, C. P., P.dll.Ch.E. 

Cleveland, L. P., Assoc. P.E.E. 

Coolidge, J. A., P.Phps. 
llevJne, J. .T., Asst.P.Dr. 

Ell, Carl S., Prvsiffeni 
Forretli, A. J., P.Sf.E. 

Ganong, W. L., Inst.I.D. 

C.ramsLortT, E A. P.dif C.E. 

ITnskiiiH, E E , Assoc I*. Math. 
Henderson, F. R., Asst.P.l.lu. 

Johnson, C. 1).. Anst.P.Phgs. 

Lake, W. S., J\Dco.dDcan 
Melvin, 11. \V.. Dvundt^.Engl. 

Meservo, G. II., Asaoc.P.Dr. 

Morgan, J. C., Asst.P.Ch.lJ. 
Miiekenhoupt. C. F., J* dfi /*hffs 
aVightiiigiile, W. E , Dir.t'oop. :Ii*rg 
Pare, E. G., Inst. Dr. 

Purler, R. G., P.dlI.E.E. 

Rlebards. II. IS., Aasnn.P.IC E. 

Russell. I). A , Jnst.Dnifl. 

Spell r, JoK., P.dIF.Math. 

Spencer, E. L., As.st.P r.P. 

SI earns, F. A., Assoc. P.M .E 
Towle, O. W., Assoc/* (Utonl 
Tozer, E. F., P.dll.Dr. 

White, Myni, Lih. 

White, W. (^, Dean 
Zeller, J. W., P.dU.MJ) 

U. S. Diesel Eng. School 
Iliirkle, M. S., Pres. 

Wentworth Instltiiln 

Banks, C. W., P.dllJip.Sci 
Dobbs, F. E., Principal 
Edwards. \V. W., P.dIf.SteamE. 
Kiiigniaii. E. D., P.dH.Mcch. 

Knight, K. .M., Inst. Math. 

Knowles, IM. G., Inst.Ap.Sci. 

Rice, IT. S.. Int.Math. 

Tiidhiiry, C. W., P.dll.Math. 

Willson, F. G.. P.dll.Ap.Elrc. 

Cambridge 

Gregory, C. A., 420 Memorial Dr. 
Wilson, F. W., Wilson Eng. Corp., Pres. 

Harvard Unlveralty 

Biigley, J. W., Lcct.Aerophoto. 

Berry, C. H., P.M.E. 

CasugrUiidiv A., Aaaoc.P.C.B, 

Coblne, J. u., Aa8t.P.E.B. 

Cooke, S. P., Lec.E.IJ. 

Dawes, C. L., Aaaoc.P.E.B. 

Fair, G. M., P.S.E. 

Gager, P. M., Assoo.P.Phys. 

Ilaertleln. A., P.O.E. 

Howes, V. E., Inst.Dnst 
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Jones. S. W.. Innt.A.C. 

Mochel. AI. G.p JZeM.Afisoc. 

- Nicholson, N. N., Librarian 
Power, B. B., Lect. 

Record. F. A.. Jies.Aaaoc. 

Rudenbers, R., P.tl.hJ. 
iSelIncr, K. P., Orad,Stud. 

Walker, K. A., Antif./Hr. 

Walsh, C. J,, 8up.ling.Dr. 
WesterRiiiirc], II. Al., bcandP.C.n. 

MnssachiisotCs Institute of Tcclinolojc.v 

Adams, 1). P., Aast.P.Vr. 

Babcock, J. B.. P.K.h'. 

Bailey. W. S., Asat.P.M.E. 

Balsbaut'Ji, J. C., Aaaoc.P.lJl.Pi ud.ADiH 
Bnrllelt.yll. K., P.AlI.Engl.AIIial. 
Bennett, R. !>., P.El.Meaa. 

Bone, A] .1., Aaat.P.Ifghw.f]. 

Bowles, E L., P.Ei.dotn. 

Boyun. E. A., ‘liad.Lab. 

Breed, C. B., P.dU.O.itS.E. 

Wt-kCKinghani, K., P.M.E. 

Blinker, J. W. AI., Dcan^Gra'l Sch 
Caldwell, It. G., D. Human. 

Campbell, D. P., Itmt.li.l]. 

Chamberlain, M.. Hbr. 

Chase, C. T., Aaaoc.P.U.N. 

Compton, K. T., Prea. 

Crout, P. D., Aaat.P.Maih. 

Dawes. L. M., Aaat.P.E.E. 

Dietz, A. G., Aaat.P.Arch.E. 

Doiif^lns, K. D., P.Math. 

Eames, J. J., Aanoc.P.M.E. 

Essifriiiann. M. \V.. InHt.E.^75. 

Evans, F. R., AsNt.P.M.E. 

Frazier, U. 11 , Ahhoc.P.E E. 

Fuller, (^, E., P.Hm. 

Gaudln, A. M., P.Afrt. 

Gelotto, E. N., Aas^iC.P AicJi. 

Gray, T. S.. Aaaor.P.E.E. 

Grejfory. C. Via.P.i: /;. 

Giiilleniln, 10. A., P.E.Oom. 

TIaiiser, 10. A., Ammoc.P rh.P. 

Hays, P. B. 

linzen, IT. L., P.AIJ.E.E. 

Jackson, D. C., Ew.P. 

Janes, C. W., Capi.SignaWarpa 
Jones, W. TI., Aaaov.P.Hcat.E. 

.1.. Aani.P.M.E. 

Keenan, J. H.. P.M.E. 

Keilli. II. II. W., P V. irch. 

Killian, J. R., fJ.rrc.V irr Pi r.^ 

Kiiiiliiill, R. Si., .taPres 
Kingsley, C., Aaat.P.E.E. 

Kyle. P. 10.. Aaaoo.P.M.E. 

Lane, R. McG., Lib. 

Lansil, C. E., Aaaor.P.E.E. 

Lewis, W. K., P Ch.E. 

Locke, C. R., P.Min.E. 

MacKinnon, J. C., Regiatrar 
Magonn, F. A., Aaaoc.P.IIum 
Mallory, I). D., Itad.Lab. 

McAdams. W. IT.. P.Ch.K. 

Mcllroy. M. S.. Aaat.P.E.E. 

MlrabelB. E., Aaaoc.P.C.E. 

Mltsch, J. D., Aaaoc.P.C.E. 

Moreland, E. L., Dean 
Nicholson, N. N., Libr. 

Norton, P. H., Aaaoc.P.Cer 
Phillips. H. B., P.AH.Math. 

Prescott,. R. C., P.Em. 

Putnam, O., Asat.P.Orapft. 

Radford, W. H.. Aaat.P.E.E. 

Releh. IT. J.. RadioRea.Lab. 

Reintjes, J. P., Via.Aaat.P.E.E. 

Robbins. A. G.. P.Tnp.E. 

Rule, J. T., Aaaoc.P.Dr. 

Saylor. W. H., Inat.E.E. 

Schell, E. H., Bua.AEng.Ad. 

Schuhmann, It., Aaat.P.Min.Dr. 


Seaver, H. L., P.Uiatory 
Reaver, W. N., Librarian 
Keverance, D. P., Aaat.Rcg. 

Shapiro, A. H., Aaat.P.AI.E. 

Sloane, Alvin, Aaaoc.P.M.E. 

Smith. R. H., P.Aer.E. 

Soderberg, C. K.. P.At.E. 

Staley, II. It., Aaat.P.Bidg.Vona. 
Stanley, W. E., P.8.E. 

Svenson, C. L., Aaaoc.P.Ilcat E. 

Swett. G. W.. P.M.Dea. 

Taft, T. IT., Aaaoc.P.IfeatE. 

Taylor, I>. W., Aaaoc.P.BoilMech. 
'rhrosher. B. A., Dir.Ad.dAaaoc.P.Ed. 
Tlmbie. W. H.. P.E.E.dlnd.Prac. 
Toporerk. E. R.. RtuffMcm. 

Townsend. A. L.. Dir.JjowvlIJnat. 
Tucker, c:. E.. P.E.E. 

Van Drie.sl, 10. R., Aaat.P.M.E. 

Van Valkeiiburg. M. 10., Rad. Lah 
Voss, W. C.. P.dH./trdg.i'nnat. 

When I on. II. II.. Pad. Lab. 

Wilbur, J. B.. P.C.E. 

WilrleR. K. L.. Aaaoc. P.E.E. 

Williams, R. S., Dep Dvan,P.Mt t 
Wood, J. A., Aaat.P.E.E. 

Zeldin, R. D., Aaat. P.Math. 

Dedtiiim 

Wllllston, A L., Em. Dir. 

II.vniinlH 

Miihh. Mnrltiine Aeiidem.v 
Haleb. W. JO . Inst. 

Lynn 

(■eneriil Kleelrlc Co. 

Rohr, E. K. 

Medford 

Tufts College 

Burden, 11. P., D.dP.E.E. 

Clia.se, C. II , P.8tramE.Em. 

Crabtree, P. H., Aaat.P.i'.E. 
d’Ainato, G. A.. Inst.Dr. 

Panihaiii, W. B., P.Dr. 

Fisher, D. A., Aaat.P.M.E. 

Harrington, R. L., Inat.M.E. 

Ilolinberg, C. II.. Aaat.P.i'.E. 

Howell, A. H.. i'h.E.E. 

Lefavour, R. W., Aaat.P.t' E. 

Leighton, A. W., P.Dr. 

Littleton, B. P., Aaat.P.E.E. 
MacNnuglituu, E.. P.M.E. 

Othnier. M. 10., Aaauc.P.i'h.E. 

Par#i, B. G.. Inal. Dr. 

Rollins, E. B., P.E.E.Ein. 

Smith, R. A., Inat.M.E. 

Weaver. P. N.. P.C.E. 

Webster, F. N., Inat.M.E. 

Melrose 

Lowell Textile Institute 
Wells, A. E., Aaat.P.Eng. 

Qulne.v 

Qulnry Trade Soliool 
O'Rourke, P, J., Inat. 

Salem 

Byerlay, II. L., Mgr., Sylvanla Elec. 
Prod Inc. 

WaltlKara 

Raytheon Mfg. Co. 

Schultz, H.. 8r.Rea.Eng. 

Stlefel, K. J. 
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MMsachusettB 


It 


S. P. E. E. MEMBERSHIP 



Wutrrtown 

Ddlotsky, M., Aunt. Met., ArK4*nal 

West Roxbury 
Allen. C. Frank, Em.P. 

Worcester 

Ampriciifi Steel & Wire To. 

SieKfreid, V.. Ifru.l^nfj. 

Norton <'o. 

neeclicr. N. P., Dir. Ken. 

Worcester I’olyteclinlc Institute 
Adams, F. J.. P.E.E, 

Alexander, D. C., Inst.E.E. 

Allen. C. Al., P.lIyd.E. 

Atwood, L. L., P. dll. His t.d Lang. 
Brown, JS. C., Asat.P.Math. 
Cliamberlulu, J. B., Inst.M.E. 
Cluvei'lus, W. T., Pres. 

Downing, D. G., P.AI.E. 

Dows, U. W., P.M.E. 

Flnlayson, F. S., AHSt.P.M.E. 
French, A. W.. Em.P. 

Gay, H. J., P.Math. 

Graves, H. E., P.Ch.B. 

Gurney, G. T., Inst.M.E. 

Heller, It., Inat.Phya. 
lliggiubottoni. £., P.Engl. 

Holt, A. II., P.dll.C.B. 
lloiiKton, It. K., Aast.P.E.E. 

Howe, J. W., Dean 
Johnson, C. G., Aast.P.M.E. 

Knight. A. J., P.C.E. 

Kolb, R. P.. P.II.P.E. 

Larson, C. W., Inst.M.E. 

Locke. W. W., P.E.E. 

Loncwell, W. P. AI., Asst.P.C.E. 
AlacCiilloiigh. G. II., P.Mech. 
Mallory, D. D., Rad. Lai). 

Afnxflelii, IT. A.. Aast.P.E.E. 
Merrlani. K. G.. P.Mech. 

Meyer, C. P., P.C.E. 

Morgan, T. IT., P.dlI.E.E. 

Morley, R. K., P.Math. 

Newell. H. H., P.E.E. 

Petrie, J. AI., P.Ch.E. 

Pierce, C. A., P.E.E. 

Price, Af. L., Aast.P.Mach .Des. 

Rice, Harris, P.Math. 

Roys, F. W., D.J*.dH.M E. 

Schelfley, C. K., Aaat.P.Lang dllist. 
Schoonover, B-B., Lihr. 

Schwleger. A. J., P.dH.Ec. 

Smith. Af. B., P.Chem. 

Staples, A. J., Aast.P.M.E. 

Waltham Raythean Alfg. Co. 
Wellman, B. L.. Aast.P.M.E. 
Whenman, J. H., Aast.P.M.E. 

Wilson, B. D., P.dH.Ohem.dCh.E 


MICHIGAN 



Bragg, B. P Vas 
Brandt, O. Ptf 
Brater, E. A/a 
Brown, G. G.’, P.d^ 

Burklnnd, C, B. ‘ 

Bursley. J. A., DeandPJiM, 
Cnlhoon, F. N\, Aa$i.PJ€Jr. 
Cannon, J. ‘H., P.E.E. ’^7 
Carey, C. O., A^aoc.P.C.E, 

Conlon, B. w. A»>>fH\P.A€r,E. , 

Cooley, Af. B., Lni.Djean;Cona.Eng. 
Crawford, I. C., DeonjP.O.E. 
Dodge, R. A., P.Jlft'0?i. 

Dow, W. C , Aaaoc.i*.*iJ.E. 

Emery. K. G., Feit.E.E. 

Emmons, W. J., j* ssoc.r.fhjh.E. 
Erlksen, E L , P Mech. 

Everett, F. L.. Aast.p.Mec/*. 

Pinch, P. K., AasrjiC.P.Mcr.h.P‘Dr. 
Gilbert, W, W., AtJSoe.P.Met.proc. 
Gomberg, H. J.. Irt. t.E.E. 

Gram, L. Al., P.tJ.E. 

Hawley, R. S., TT M.E. 

Hlghle, II. H., P.E.E. 

Holland. L. N\. ^ P.rj.E. 
Hoiisel. W. S AKiitit'.P.f .E. , 

Katz, D. I... fJh.l\ 

Keeler. H K* , P.M.K'. 

Kohler, F; Ij., Aast.P.M.E. 

Knethc, A. AI.. P.Aero.E. 

Llddlcoat, It. T., Aast.P.Mech. 
LloS'd. IT. Tl.. Assnr.P.M.E. 

Lovell. A. ir, P.dlI.E.E. 

Afarln. A.. .Assoc.P.M.E. 

Alniigh, Ti. C. Asst.P C.E. 

.McCrendy. D. W., Assoc.P.Ch.E. 
AIcFarlan, II. T., Asst.P.C.E. 

Miller, H. W., P.Mech.dDr. 

Moore, A. 1)., P.E.E. 

Aforrlson, R. L.. P.Hgh.E. 

Nickelsen. J. M., P.M.E. 

Olmsted, C. F., Asaoc.P.Mech. 
Ormondroyd, P.Mech. 

Pettyjohn, B. S.. Assoc. P.Ch.E. 
Sadler, W. C., Assor.P.C.E. 
Schnelde'wlnd. R., Assoc.P.Mrt. 
Schwartz, P. L., Asanc.P.M.E. 
Sherlock. R. H., P.C.E. 

Smith, P. H., Aaat.P.Dr. 

Splndler. W. A., Asst.P. Met. Prnc. 
Stelnbncher, P. R., Asst.P.Aero. 
Stout, M. B.. P.E.E. 

Thornton. J. E., P.Enul. 

Thuerer. R. K., Lihr. 

TTpthegrovo, C., P.Met.E. 

Van den Brock, J. A., P.Mech. 
Vincent, B. T., P.M.E. 

Watson, H. J., Aast.P.M.E. 

White. A. B., P.Met.E.,Dir. 

White, A. H., P.Ch.E.Em. 

Worley. .T. S., P.Trana.E. 

Young. B., Asst.P.C.E. 

York. J. L., Inat.Ch.E. 


Ann Arbor 
Pr«ntlc4) Hall Inc. 

Afagnuson, B. E. 

University of Michigan 

Adams, H. C.. Assoc. P. Haw Arch. 
Attwood. S. S.. P.E.E. 

Baler, L. A., P.dH.Nav.Arch.dMnr.E. 
Bailey, B. P., P.dH.E E. 

Banchero, J., Inat.Ch.E. 

Bleekman, O. M., Asst.P.C.E. 

Boston, O. W., P.dDir.Met.Pruc. 
Bouchard. Harry, P.Oeod.dSur. 
Bowman, D. O.. inst.Eoo. 

Boyce. B., P.Mun.d8.E. 

Brackett, R. D., Assoc. P.Engl. 


Bay City 

Culver. B. G. 

inissnelrl 

Hull. It. A . 124 N. Lane St. 

Dearborn 
Ford Industrial Schools 
Nothstlne, L. V., Eng. 

Searle, P. B., Supt. 

Detroit 

Frans, A. P., TestEng., Packard Afotor 
Car Co. 

Hall. C. A., Bttayl Corp. * 
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Mlohlffan 


Meade, K. A., Gen. Motors Corn.. Dir. 
Jid.Tr. 

Palmer, D. M., Champion Spark Pina 
Co. 

Swartz, B. K., Edison C., Sup. Per 
Rea. 

C/liryaler Institute ot En^lnoerlna 
Caton, J. .7., Director 

lletrolt Institute of Technolos^y 

Henry, L. L., P.M.E. 

Winn, C. C., Dean 

Detroit Time Study School 
Sc'hiitt, W. H., Prea. 

I^awrence Institute ot Technoloay 
Brewlngton, G. P., P.diH.Phya. 
Lawrence, E. G., Prea., 

University ot Detroit 

Blakeslee, B. N., P.Arch.R. 

Blakeslee, L. R., Ashoc.P.A rch.P. 
Blenkush, P. G., Inat.Aero. 

Brown, G. G., P.AII.Ch.dMct.R. 
Dowling, E. J., Inat.D. 

Dnncombe, C. G., P.f'h.fJ. 

Floyd, C., JnHt.M.L. 

Freund, C. J., Dean 
Gerardi, J., Dir. Dr. 

Godfrey, W. I*., Aaat.P.tJngt. 

Gudebskl, H. C, Jnal.Mct. . 
llnnson. T. C., Afixor.P.O.E. 

Higgins, G. ,1., Aaaoc.P.Aer.M. 

Hoffman, P. C., Inat.Dr, 

Hunt, I). C., Inat.Aero. 

Johnson, R. R., Ind.Vodrd. 

Judsou, W. J., Inat.Dr. 

Lingcman, C. A., Inai.Kngh 
IjiiiHeiiine.ver, F. J., Dir.M.R. 

Markle, G. E., InatMaih. 

MayroMC, II. E., P.Mech. 

McAulay, II. J., Inat.M.E 
Pierson, W. N., Inat.Ch.E. 

Rosella, E. G.. Inat.Arch.E. 

Satullo, A. R., Inat.E.E. 

Tweney, O. II., Act.Dir.Aero. 

Tllcker, J. ,7.. Aaat. P.M.E. 

Vezeaii, W. A.. Aaat.P.Math. 

Warner, H. O., P.dlf.E.E. 

Wnyne University 

Alllason, A. R., P.dU.E.E. 

Borginan, W. M., AsHuc.P.Math. 

Carr, A. R., Dean 
Donnelly, II. O., Aast.P.Oh.E. 

Good, A. C., Aaat.P.Shopa 
IlesB, H. M.. Aaat.P.E.E. 

Kepler, F. R., Aaaoc.P.Ind.Art,^ 
Klrkendall, E. O., Aaat.P.rh.E. 
Llndeman, M. F., Asat.P.C.E. 

Llssner, H. R., A aat. P.Mech. 

Locke, A. A., Aaaoc.P.Aero.E. 

Loweke, O. P., Inat.Mcch. 

Nelson, A. L., P.dH.Math. 

Newton, D., P.dJI.C.E. 

Northrup. R. T., P.dH.Dr. 

Osborne, D. S.. Aaat.P.Dr. 

Perkins, D. L., P.dH.M.E. 

Schoonover, R. H., P.Meoh. 

East Lansing 
Kllchlgan State College 
Allen, Chester, P.dH.O.B. 

Andrews, C. B.. Aaaoo.P.C.E. 

Baccus, I. B., Aaaoo.P.E.B. 

Brattin, C. L., P.dH,Dr. 


Cade, C. M., P.C.E. 

Campbell, J. M., AaaLP.M.E. 
Cockrell, W. L., Aaat.P.M.B. 
Cory, M. M., P.E.B. 

DeWltt, C. C., P.Oh.dOh.B. 
Dirks, H. B» Dean 
Fairbanks, O. W., Aaaoo.P.Dr. 
Foltz, L. S., P.dU.B.B. 

Gaffney, B. J., Inat.Ch.E. 
Gower, A. H., Aaat.P.Ch.E. 
Kinney, E. E., Supt. Bldg. dU til. 
Larlan, M. G., Aaaoc.P.Vh.E. 
Ludt, R. W., Aaat.P.Ch.E. 
McGrady, D. D., Aaat.P.Oh.E. 
McKibben, E. G., P.dH.Ag.E. 
Miller, C. A., Aaat.P.O.E. 

Miller, L. Q., P.dH.M.E. 

Plant, L. C., P.Math.Em. 

Pratt, G. M., Aaat.P.Dr. 

Price, L. C., P.M.E. 

Radford, S. S., Aaat.P.Dr. 

Rix, C. N., Aaaoo.P.M.E. 
Robertson, J. B., Aaat.P.Dr. 
Stewart, E. H., Aaat.P.Dr. 
Theroux, F. R., Aaaoo.P.C.E. 


Flint 

General Motors Inst. Tech. 

Brown, C. A.. P.dlI.Engl. 
Johnson, R. II., Aa.^t.P.M.Fs. 
Sobey, Albert, Dir. 

Spahr. R. IT., Dir.Cur. 

Grand Rapids 
•liinlor College 

White, R. A., PdH.Eng. 

Grosse Point 
Henry Fc»rd Traile Sehool 

McCornilck-Gooilhart, L. H., Inst. 

Highland l*ark 

Lawrence. Institute of Technology 
Uackwiiy, J. S., IIrad,Dr. 


Houghton 

.Mlclilgoji College of M. ft T. 
Bennett, B. B., Aaaoc.P.Lang. 
Bteekinan, G. M., Asat.P.C.E. 
Cartland, F. W., Aaat.P.E.E. 

Coles, H. L., P.dH.Ch.E. 

Dlllman, G. C., President 
Drier, R. W., Aaaoc P.Met. 

Eddy, C. T., P.dll.Met. 

Fisher, Janies. Dean 
llanselman, F. P., Aaalat.P.J.nng. 
Harrington, J. M., P.Math. 

Hawn, IT W., Aaat.P.M.E. 

Johnson, S. F., Inat.IIiat. 

Knaebel, C. IL, Aaaoc.P.Math. 
Longacre, W. A., Aaaoc.P.Phva. 
Macnwnrt, G. M., Aaaoc.P.Ch.E. 
Macintosh, A. N., Assoo.P.GeoI. 
Manderfleld, N. II., P.dH.Met. 
Mathleson, J. T., Inat.Oeog. 
Matson, R. C.. Aaaoc.P.C.dMin.E. 
Naebazel, J. T., Aaat. P.Math. 
Partlo, F. L., P.dH.Phya. 
Polklnghorne, W. C., Aaaoo.P.C.E. 
Price, S. R., Inat.Lang. 

Rlsteen, II. W., Aaaoo.P.M.E. 

Rose, L. A., P.dH.Lang. 

Sermon, T. C., Aaaoo.P.Phya. 
Snelgrove, A. K., P.dH.Oeol.E. 
Spade, B. G., Aaat. P.Math. 

Stipe, C. G., Aaaoo.P.Math.dSurr. 
Swenson, G. W., P.dH.E.E. 
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Missouri 


Townsend, E. J., Asat.P.C.K. 
Wledcnbopfer, IQ. P., Aaaoc.P.V.E. 
Wood, Ella Li., P.dH.Geog.dLang. 

York, V. O., Aaat.P.E.E. 

Youngr. A. P., Aaaoe.P.M.E. 

Jackson 

Foote, J. H., Commonwealtb ft So. 
Corp., Sup. Eng. 

lillllMllllC 

Van dcr Velde. T. L.., S.E., Dept. Health 

Muskeiron 


St. Paul 
University of Minnesota 
Boss, Wm., Emer.P. 

Roe, H. B., P.dJI.Ag.E, 
Schwantes, A. J., Chief,Ag.E. 
Stranc, A. J., Inat.dlJ.Math. * 
White, H. B., Aaat.P.Ag.E. 

Winona 

St. Mary's Colleiro 

McDonald, F. J., Inat.Dr. 

Plus, Bro. L. 


Kaydon Enr. Co. 

Haga, L. J., Met. 

8t. Joseph 

Olney, R., Scc.-Treaa., Amer. Sue. Agri. 
Eng. 

MINNESOTA 

Duluth 

University of &linnesota 
Hibbard, S. S., Inat.Dr. 


MISSISSIPPI 
State College 
Mississippi State College 
Freeman, M. D., P.dU.Dr. 
Holmes, A. G., P.dJI.M.B. 
Lucas, K. L., P.M.E. 

McCain, D. M., P.dTf.O.E. 
Neal, H. P., Aaaoc.P.Eng.Dr. 
Patterson. L. L., Dean^dP.E.E. 
Slmrall, H. C., Aaaoc.P.E.E. 

University 


Minneapolis 

University of Minnesota 

Akerman, J. D., P.dJI.Aer.E. 

AJgrcn, A. B., Aaaoe.P.M.E. 

Andersen, Paul, P.Str.E. 

Bass, Fred, P.dH.O.E. 

Boon, Leonard. Aaat.P.O.E. 

Brluker, R. C., Aaat.P.8tr.B. 

Brooke, W. E., P.dH.Math.Mech.Dr. 
Bryant, J. M., P.dll.E.E. 

Cavorley, L. C., Aaaoc.P.E.E. 

Comstock, E. H., JI.M.dM. 

Crowder, B. A., Aaat.P.M.E. 

Cutler, A. S.. JI.C.E. 

Doeringsfeld, H. A., Aaaoc.P.Math.d 
Mech. 

DuPriest, J, K., P.M.E. 

Eggers, H. C. T., Aaaoc.P.Dr.dDca.G. 
Flllpetti, G. P., P.Ec.dB.A. 

French, R. W., P.Dr.dDea.Q. 

Guthrie, L. O., Inat.Engl. 

Harttg, II. E., P.Uom.E. 

Herrick, C. A., Aaaoo.P.Math.dMcch 
Iloltby, F., Aaat.P.M.B. 

Johnson, E. W., P.E.E. 

Joseph, T. L., P.Met 
Koepke, C. A., Ad.Aaat. 

Kuhlman, J. II., Aaaoc.P.Elrc.Dea. 
Laltala, E., Aaat.P.M.E. 

Leland, O. M., DeanEmrr. 

Lind, S. C., Dean 
Mann, C. A., P.dH.Ch.E. 

Miller. F. E., Aaaoc.P.Math.dMech. 
Montlllon, G. H., P.Oh.E. 

Myers, H. D., Aaaoe.P.Dr.dDea.O. 
Palmer, H. K., Aaat.P.M.B. 

Parker, W. U.,P.Min. 

PetersoiK F. O. B., Inat.Mech. 

Potter, O. W., Aaat.P.Dr.dDea.G. 
Priesten O. C., P.dH.Math.dMech. 
Quaid, L. J.. Inat.Dr.dDea.G. 
Robertson, B. J., P.M.Eng. 

Rowley, F. B., P.dH.M.B. 

B.yan, 3. S., Asnoc.P.Af .E. 

Schuck, R. F., Aaat.P.Dr.dDea.G. 

Sboop, C. F., P.dfi.BteamB. 

Straub, L. Q.,P.Hyd. 

Summers, R. E., P.M.E. 

Todd. M. B., A aat.P.E. Powers. 

Von Esche^ G. L., Aaaoc.P.Arro.E. 
Zelner, O. S., Aaaoo.P.Sur. 


University of Mississippi 

Anderson, F. A., Aaat.P.Ch.dOh.E. 
Hargis, A. B., Sup.Eng.;P.C.E. 
Hume, Alfred, Chan.Em. 

Johnson, L. H., DeandP.C.E. 


MISSOURI 


Columbfn 

IJiilversEty of Missouri 
Burr, A. IX., Aaat.P.M.E. 

Comins, H. I)., Aaat.P.C.E. 

Curtis, H. A., Dean 
Gillan, G. K., Inat.C.E. 

Holmes, W. W., Inst.<\E. 

Lamb. J. F., Aaat.P.E.E. 

LaRuc, II. A., Aaaoc.P.C.E. 

Loroh, .1. It., Aaaoc.P.Ch.E. 

Luebbers, 11. H., Aaat.P.Ch.E. 

Miller, W. II., Aaat.P.Af.IJ. 

New, J. C., Inat.f'.E. 

Riibey, Harry, P.dU.C.E. 

Tate, M. B., Inat.C.E. 

Valle, R. B„ Aaat.P.E.E. 

Waldelich, D. L., Aaat.P.E.E. 

WalllR, C. M., Aaaoc.P.E.E. 

Weinbach, M. P., P.E.E. 

Wood, H. W., P.C.E. 

Wooley, J. C., P.Ag.E. 

Jefferson City 
Lincoln University 

Roberts, E. G., Aaat.P.M.Arta 

Mansas City 

Doll, Theo., 4040 Westwood Rd., Str.E 
Horn, C. R., Pan. East. Pipe Line Co. 

Midwest Research Institute 
Vagtborg, H. A., Preaident 
Junior College 

Bird, J. P., Inat.Eng. 


School of Mines ft Metllurgy 
Black, C. H.. Aiigl.P.Dr. 
Butler, J. B., P.O.t!. 
Carlton. B. W., P.atr.K. 
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Clayton, C. Y., P.Met.E. 

Conrad, V. H.. Asaoo.P.Ch.E. 
Forrester, J. D., P.dH.Min.E. 

Frame, P. H., P.E.E. 

Grawe, O. R., Assoo.P.Oeol. 

Guest, C. B., P.dH.ISngl. 

Iilvlngood, SI. D., Inat.Ch.E. 

Lovett, I. H., P.E.E. 

Mann, C. V., P.dll.Dr. 

Noble, O. W.. Aaaoc.P.Pet.E. 

Sehooler, D. R., Aaat.P.Dr. 

Srhrcnk, W. T., P.dll.Ch.dCh.E 
Wllllauis, R. Z., Aaaoc.P.dU.Mech. 
Wilson, C. L., Dean 

St. liouin 

Ilannaford, E. S., A. T. & T. Co.. 
Staff Aaat. 

Herrick, T. J., McDonnell Air. Co. 
Russell, C., Chnndeysson Elec. Co. 
Shreve, D. R., McDonnell Air. Co. 

Wo'.Siirtgton I^nlvernlty 
Ball, T. R., Aaanc.P.Ch. 

Boble, Jules, P.Ch.Tech. 

Rerger, P. A., P.M.E. 

Bockhorst, R. W., Inat.Math. 

Brock, J. E., Inat.Ap.Math. 

Brust, A. W., Aaaoc.P.G.E. 

Bubb, F. W., P.Afath. 

Buchan, A. M., Aaat. P. Engl. 

CVnglake. N. H., Aaat.P.Ch.E. 

Fischer, D. A., Inat.E.E. 

Fitch, A. E., Aaaoc.P.Arch^Uona. 
Glasgow, R. S., P.dH.E.E. 

Ilubler, J. W., Aaat.P.C.E. 

Koenig, Tj. K., Aaat. P.M.E. 

Lnngsdorf, A. S., Dean 
MlddlenisH, R. R., Aaaoc.P.Ap.Mcch. 
Uoevor, W. H., P.dIf.Math. 

Sager, B. IT., Inat.M.E. 

Stout, L. B., P.dll.Gh.E. 

Sweetaer, E. O., P.C.E. 

Tucker, R. R., P.M.E. 

Van Wnmbeck, S. H., Aaat.P.E.E. 

MONTANA 

Dozemnn 

.Montiiiin State College 

Dye, E. R., P.dll.C.E. 

Gibbs, R. E., P.dll.M.E. 

Good. M. R., P.dll.I.E. 

Pesinan, G. J , Aaat. P.M.E. 

Sehllllng, E. W., P.dH.E.E ,nrnn 

Butte 

Montana School of Mines 

Adaiiii, A. E., Dr., P.dH.Min.E. 
Thomson, F. A.', Prea. 

Havre 

Northern Montana College 
Pearce, P. W., Aaat.p.Eng. 

NEBRASKA 

Lilncoln 

UnkverHlty ot Nebraska 
Aakhus, T., Aaat.P.Dr. 

Barnard, N. U., Aasoo.P.Al.E.K 
Brackett. B. E., P.dH.Ag.E. 

** Ilrenke, W. C., P.Math. 

Colbert. J. P., Aaaoo.P.Meoh. 

DeBaufre, W. L., P.dIf.Mech. 

DulT. C. M.. P.Mech. 

Edgeeoinb, R. B., Aaat.P.C.E. 

Edison. O. B., P.E.E. 


Evlnger, M. P.O.E. 

Perguson, O. J., DeandP.E.E. 

Gaba, M. O., P.Math. 

Green, R. M., P.dCh.O.E. 

Grone, E. A., Aaaoo.P.Mech. 

Haney, J. W., P.dH.M.E. 

Hollister, V. L., P.E.E. 

Kesner, H. J., P.O.E. 

Ludwickson, J. K., Aaat. P.Mech. 

Luebs, A. A., P.M.E. 

Marmo, E. J., Aaat. P.Mech. 

Mickey, C. E.. P.dI£.O.E. 

Norris, P. W., P.E.E. 

Richmond, R. P., Aaat.Teat.E. 

Riiiige, L. L., Aaat.P.Math. 

Schramm, E. P., P.dH.Oeol. 

Slayinaker, P. K., P.M.Dea. 

Welland, W. F., Aaaoc.P.M.E. 

Omaha 

Jacobs, S.’ N., Prea., Elec. Radio-Tel. 
Inst. 

Lambert, L. C., Telephone Co., Aaat. 
toPrea. 

Risk, G., Prea., Elec. Radio Tel. Inst. 
UnlvcrNlty of Omaha 
Kurt/., J. W.. JIead,Eng. 

Prewet t, C. II., Inst. Eng. 


NEVADA 

Beno 

L'nli'erHlty ot Nevada 
Blxby, F. L., II.O.E. 
Carpenter, J. A., Dir.tC7*.J/i«. 
I^almer, S. O., Dean 
Van Dyke, J. R., P.M.E. 


NEW HAM PH HIKE 
Dover 

InduHtrlal Research Service 
Laviiie, 1., Sec.Treaa. 

Durham 

UniverHlty of Now Hampshire 
Bowler, E. W., P.dU.C.E. 
Carlisle, D. P., Inst.Phya. 

Case, G. W.. Dean 
Donovan. E. T., Aaat.P.M.E. 
Dunn, C. II.. Inat.E.E. 
Eppelslielmer, D. S , Rea.P.l E. 
Getchell, E. L., P.M.E. 

Hanson, A. E., Aaaoc.P.l.Ed. 
Hitchcock, L. W., P.E.E. 
Howes, II. L^ P.Phya. 

.lackson, P. £>., Aaaoc.P.E.E. 
Kaupplnen, T. S., Inat.M.E. 
Nulscn, W. B., Aaaoc.P.E.E. 
Skelton, R. K., Aaaoc.P.G.E. 
Solt, M. R., Aaaoc.P.Math. 
Stolworthy, E. H., Aaaoc.P.M 
Tonkin. J. C., Inat.M.E. 
Zimmerman, O. T., P.Oh.E. 

Hanover 

Dartmouth College 

Bristol, R. A., Seo.-Libr. 

Brown, B. S., Aaat.P.C.E. 
Brmcnc, J. J., Aaat.P.M.E. 
Qarran, P. W., DeandP.C.E. 
Hirst, J. M., Inat.E.E. 

Kimball, W. P.. P.C.E. 

Metcalf, A. H., Libr. 

Mlnnlch, J. H., Aaat.P.C.E. 
Rich, N. H., Inat.M.E. 

Wilson, N. E., Aaat.P.E.E. 
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NEW JERSET 
llellevllle 

Newmau, M. K., W. Kidder & Co. 
lloonton 

Miller. J.. E. F. Drew & Co. 

Round Rrook 

Carey, U. II., M.E., Bakellte Corij. 
Bloomfield 

Lanlng, \V. A., W. E. & M. Co. 
Uiirllnffton 

Mott, W. E., Em.Dean 

Caldwell 

Schulte, W. C., Curtis Wright Co. 
Camden 

RCA Mfg. Co. 

Peterson. A. I., Dir.Mftt-EcH. 

Ft. Motimouth 

Brlckcr, A. J., SignalLnhH. 

Glen Rock 

Mills, M. E., ProJJ'Jny., Wright Aero. 
Corp. 

Hoboken 

Stevens Institute of Technology 
Backer, L. II., Aaaoc.P.Ch. 

Baker, R. II.. Ai*ftt.nir.,WarTr. 
Barnwell, G. W., P.Evon.ofEng. 

Camp, F. E.. Dean 
Creese, James, VicePrea. 

Davis, II. N., Prea. 

Ilalllday, W. R., P.M.Dea, 

Hawkes, J. B., Aaaoo.P.Phya. 
Humphrey, K. D., Aaat,P.If umnniiiva 
Lesser, A., Aaat.P.I.Mgmt. 

McNear, W. P., Inst.Dea. 

Memory, N. 11., Dir.A^m. 

Moser, K. J., Aaat.P.M.E. 

Reeks, M. R., Aaat.P.Math. 

Snader, D. L., P.C.E. 

Spiegel, D. K., Tnat.Ec.Eng. 

Stempel, W. M., Aaat.P.Phya. 
Stockwell, F. C., P.E,E. 

Kenrney 

Western Electric Co. 

Clifford, A. C., TertitePJng. 

Murphy, J. W., PadloDiv. 

Searle.s, C. L., Vh.nfTr. 

Madison 

S<']iimmel, F. A., ^7i., Dtjmv L'niv 

Maplewood 
Hiizeltiiie, Alan 

Montclair 

Ollbreth, L. M., 30 Crescent 
Jacobus, D. S., 98 Harrison Ave. 

Mountain Lakee 

.Moore, 11., 8.A.E. 


Ilertzler, E. A.. nu.UvH., [jiiired Ele 
tronlCH Co. 


Newark College of Engineering 

Bauder, F. W., Aaat.P.Chem. 
Bradley, J. A., Dean 
Brooks, J. A., PJ.E.Rct. 

Carvln, P. D., P.dU.M.E. _ 
Cullimore, A. R., Prea. 

Cummings, I-I. N., VicePrea. 

Devor, E. 1^., inat.I.E. 

Entwlslc, P. N., P.Phya. 

Fishman, S., Aaaoc.P.E.E. 

Flthiaii, .1. II., P.dU.Math., 
Frederick, M., Aaat.P.E. 

Glesy, P. M., P.Ch.E. 

Gruinmer, F. A., Aa^oc.P.Engi. 
Hazel], W., Aaat.P.Phya. 

Hoffman, P. O., Aaaoc.P.Jifcch. 
.Ioffe, Jos., P.Ch.E. 

Jordan, W., Aaat.P.E.E. 

Keefe, G. C., Aaaoc.P.i'h.E. 
Klernan, C. J., Aaat.P.O.E. 

Kohler, A. S., Aaat.P.Chem. 

Konovp, C.. Aaat.P.Math. 

Mniiiardi, P., Aaaoc.P.Maih. 
.Mctzpnheim, H. II., Comptr. 
Nielsen, P. E.. Aaanc.P.Phya. 

Xims. A. A.. P.E.E. 

Pppt. J. C., P.E.E. 

Polaner, .T. L., AMLP.i1/.f7. 
Robbins, J. M.. Aaauc.P.V.E. 
Riisspll. F. A., luat.E.E. 

Rclinpidpr, T. A., Rea.Eng. 

Rhedd, P. C.. Aaaoc.P.E.E. 

Sizplovp, O. J . XMHt.P.Ind.J’j. 
SlepliaiiB. C. II., Aaat.P.E.E. 
Stcwiirt, V. T.. P.Ch. 

Riinshliie, I., Tnat.Chvm, 

Tuily. T. J., Aaat.P. 

Tiiinhlpson, I A. LIhr. 

Van riouten. R. W., Dran 
Vsinnotp. R. I, , .Ish/ tvPrra. 

Waltpr, H. E.. P.M.E. 

Wasson, 11. P., Aaat P.Math tf/'/n/v 
WIddop, Robprt, A aanr.P.T.PJ. 
Wilkinson. G. D., P.I.E. 

Wright, R. V., Lec.(Htizrn. 

Now nriinswlrk 
iiiitgprs University 

Anthony, U. L., P.^f.E. 

Ayera, M. T., Aaat.P.Oen.E. 

Cpjkn, J. B., Aaat.P.M.E. 

Croager, P. S.. Aaaoc.P.E.E. 
Daggett. P. II., Dean 
Gnum. C. O., P.Uni.Ext. 
llpfith, r. O.. Inat.M.E. 

Holland, U. C., P.Dr.^aat.D. 
.Tnlinson. A. R.. P.Str.Dea. 
KlplnHPhmldt, R. B.. Aaat .P.ffru./:. 
Lendall, II. N., P.dU.O.E. 
Lindemann, A. J.. Inat.Gen.E. 
.Mlrgnln. F. C., Aaaoc.P.E.E. 

Owpn, S. P., Aaat.P.ften.E. 

Potter, J. L. Aaaoc.P.E.E. 
Pumplirpy. F. IJ.. P.dIf.E.E. 
Rogers, F. C., Aaat.P.O.E. 
Rtetkewlcz, J. D., Aaaoc.P.M.E. 

N Utley 

Kiinz, R ,1. F., Hoffman La Roclip 
Passaic 

Curtiss- Wright Corp. 

Auten, R. L., iHr.Pera.Bureau 

U. H. Rubber Co. 

Rhodes, T. J., Rea.En^. 
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l*utereon 

IVrlirlit Aero. Corp. 

Mills, M. E., ProJ.I'Jng. 

Saltzur, B. U., AHBt.Tr.Mar. 

PhllJlpeburr 

Doyle, F. B., iDgersoll-Rand Co., Dir. 
lien. 

Princeton 

L^rinceton University 
Barry, J. G., AHHf.P.E.E. 

Biisli, G. F., AsBt.P.Qr. 

Collcii^, K. II., '‘Dean 
Constant. F. II., Em.P. 

Orator, D. II., Inst.V.K. 

Elgin, J. C., P.dH.Ch.E. 

Greene, A. M., DeanEm. 

Hoacock, P. A., P dli.Dr. 

Johnson, W. C., Ashoc.P.U.K. 

Kissaiii, I*., AHHuc.P.dH.C.ia. 

Mante, B. \V., Inat. 

McCully, H. M., Inat.Dr. 

Moody, L. P.. P.Uyd.E. 
llJihni, L. P., Ahhuc.P.M.E. 

Sollenhorgor, N. J.. Af^at.P (\E. 
Sorenson, A. E., Ahboc.P.M.B. 
Stevenson, W. D., Aaat.P.E.E. 

Timhy, K. K.. Ahhoc.P.V.E. 
TschebotariofT. G. P.. Ahhoc.P.C. 

VIvell, A. E., Aaat.P.E.E. 

Whitwell, .T. C., Aaaoc.P.Oh.K. 

Wilhelm, R. II., Aaaoc.P.tih.E. 

Willis. C. H.. P.E.E. 

Wlnterkorn, IT. F.. Aaanc.P.C.E. 

Trenton 

M< Kly, A. ^r. G., De Lavnl Turbine Co 


NEW MEXICO 
Albuquerque 
rnlverslty of New Mexico 

Baylor, J. E., laal .P.M.E. 

Decker, P. A., P.E.E. 

Fnrrls, M. E.. DenndP.M.E. 

Ford, A. I)., P.dll.M.E. 

TTiime, Win., Aaaoc.P.O.E. 

Jones, H. li., Aaaoc.P.E.E. 

Tapy, R. W., If.E.E. 

Pecos 

Boiisori A , Pocos lilght & Power 
Socorro 

New Mexico School of Mines 
Druniinnnd. G. B., Aaat.P. 

State College 
New Mexic'o State College 

Jett, D. B., Dean 

Shires, L. B.. Aaaoc.P.Ch.E. 

Thomas. M. A., P.dll.E.E. 


NEW YORK 
Albany 

Conover, li. .1., 3 Bancker St. 
C^onroe, I. A., Aaat.CJom.Ed. 

Alfred 

Alfred University 

Amberg, C. R.. P.dIl.Cer.E. 
Campbell, R. M., P.Cer.Teoh. 


Holmes, M. B., Dean 
Merritt, C. W., Aaat.P.Cer. 

Mohr, J. G., Orad.I.OlaBBTeeh. 
Norwood, J. N., Prea. 

Ross, F. W., P.Geol. 

Bay Shore 

^*atjc, G. II., Supt.Schoola 

Bronx 

Olliivlllc Jr. High School 
Morris, II., Inat.M.E. 

Brooklyn 

Robbins, 1*. II., Port of Embark. 
Robinson, D. I., Sperry Gyroscope Co., 
Per. Mgr. 

Soldi, J. C. G.. 1087 Flushing Ave. 
Weir, J. .1., Sperry <l.vr. Co. 

White, W. T., Sperry Gyroscope Co., 
Proj.Eng. 

Wllham, U. L., Sperry Gyroscope Co., 
Head,E.E.Dept. 

Itrooklyn College 

Guthrie. A. N.. Aaat.P.Phya. 

Brooklyn Polytechnic Institute 
Beach, Robin, P.dH.E.E. 

Berry, W. J., P.dH.Math. 

Brlerley, J. R., AlumniSec. 

Canavaciol, F. E., Aaaoc.P.E.E. 

Church, B. P., P.dII.M.E. 

Codwlse, II. R., P.R.E.dSur. 

Da via, II. L., Voc.Dir. 

Penn, 1. II., P.Matk. 

Fralm, P. B.. Aaaoo.P.Phga. 

Grosser, W. R., Inat.M.E. 

Harrington, R. P., P.dH.Aero.E. 
Hnusmann, Erich, Dcan:P.Phya. 
Iloadley, G. B., Aaat.P.E.E. 

IJoff, N. J., Aaaoc.P.Aer.E. 

Lambertlne, J. A., Aaat.P.M.E. 
Liwschitz-Garlk, M., Ad j. P.E.E. 
Middendorf, II. Q., Aaat.P.Oerman 
Ming, P. W., Aaat.P.M.E. 

Olsen, .1. C., P.Ch.E. 

Othmer. D. P., P.dH.Ch.E. 

Rogers, H. R., Prea. 

Riiten, W. n., Aaat.P.Mech. 

Siiidla, L. E. A., Aaaoc.P.Engl. 

Setchell, J. E., Aaat.P.M.E. 

Slack, B. P., Aaaoc.P.Phya. 

Squire, B J. P.dR.Str.E. 

Streubel, B. J., Dean 
Veit, R. C., A8at.P.C.E. 

Wandmacher, C., Aaai.P.C.E. 

Weber, Ernst, P.dH.Gr.E.E. 

Whipple, C. C., P.E.E. 

Whitford. D. B.. Aaat.P. Math. 

Wright, C. A., P.Hyd.dS.E. 

Technical High School 

Taylor, H. E., Art.Prin. 

Pratt Institute 

Beatty, H. R., II. .M E.,Aaat.toPrca. 
Benclvcngn, P., Inat.E.t.. 

Benedict, Otia, Aaai.P.Shop 
Burley, J. W., Head.Machine 
Carr, C. C., lleadJ.E.E. 

Collard. A. A.. Aaat.P.M.E. 

Cook, A. Ij., Director 

Cowlea, W. H. H., Head,Math.dEngl. 

Dlsque, F. C., Inat.Chem. 

Dixon, T. O., Head,Ch.E. 

Doll, A. W., Head,M.B. 

Duncan, D. S., Aaat.P.Phya. 
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Effllsrud, F. S., Head,M.B.Lab. 
Gertz, P. H., Asst. P.l] tiff 1. 
Henderson, R. B., Inst. E. Tech, 
lllbshman, N. S., Dean 
Ilostetter, H. C., Asst.P.Math. 
rioftle, W. M., Jnst.Phys. 

Jones, C. B.. Asst.P.Rhop 
Kinney. O. F.. Inst.Ch.K. 

Lake, R. E.. Asst.P.E.IJ. 

Lambe, E. P., IIvad,Phys. 
MeCornmok, U. II.. Asttt.P.Ch.i:. 
.Miller, E. F., Inst.Phys. 

Moen, W. B., Insi.M.E. 

Nesbitt, R. E., Inst. Sh Off 
Prntt, Clias., Sec.Bd.Trus. 

Quler, K. E., Assnc.P.M E. 

Wlttlff, P. E., Inst.Shop 
\Vri;:lit, I). II., Asst.P.E.E. 

Buffalo 

Hniiic, J. A., Eons.Enff. 

CiirtiK- Wrlfpht I^nb. 

Bnincr, W. T>., Eoord.Vnd.Tr. 
Furnas, C. C., Dir. Res. 

Koopman, R. J. W., Ere. If rad 

I7nlverflU3’ of Buffalo 

Piillert<m, H. P.. Asaoc.P.Etiff. 
Oehrniin, II. M., P.JUath. 

Greenwood. J. W., Inst. Eng. 

Molin, P. E., P.dH.M.E. 

Cornell University 

Ocvlrk, F., Inst.Arru E. 

Osborn, R. E., Inst.E.E. 

Cornlnir 

Prctclielte, V. D., 114 Princeton St. 
Cornwall 

Tucker, S. M. 

Endlcott 

Int. Bus. Mach. Co. 

Perrone, S. A., Inst. 

Van Gordon, J. H., Ch.Div.Eng.Ed. 

Garden City 

White, W. T., Sperry Gyroscope Co. 
Great Neck 

U. S. Mereliunt Marine Cadet C'orim 
Guelpa, Ij. B., Assoc.Ed.Off. 
Sundqiiist, F. U. O., Assoc. Ed. Off. 

Ithueu 

Cornell University 

Adams, A. S., Provosi-clrrt 
Affer, R. W., Aasoc.P.E.E. 

Andrea ssen, A. T., Inst.Mrrh . 
Barnard. W. N., Dir.,M.E. 

Barnes, P. A., P.Emcr. 

Bell, N. R„ Inst.Dr. 

Black, P. H., Asaoc.P.M.Ues. 

Bock, L. S., Inst.Ad.E. 

Bogenia, M., Aast.P.lJyd. 

Clark, R. E., Assoc. P.M.E. 

Cleary, S. P„ Assoc.P.Dr. 

Cornell, W. R., P.Mech. 

Credle, A. B., Assoc.P.E.E. 

Doty, L. D., Assoc.P.IIyd.E. 
Ellenwood, F. O., P.II.-P.E. 

Emerson, L. A., Asst.D. 
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Wilson, II. A., Aaat.P.M.E. 

Will.se. S. B , P.E.H. 

Winslow, It. E, P.d If. Arch. 
Wiseman, K. It., Aaanc.P.Mcch. 
Wright, II. M., Aaat.PM.E. 

Wynnl, It. A , Ai*nt.P.Mrt. 

Woat Point 

IJ. S. Military Aeiiilemy 
Carter, C. C., P.Phil. 

Fenton. C. L. P.Chr dllirc. 

Honnell, P. M., Prup.Off.Ltihf<. 

Yonkers 

lIo(1g<\ C. A . Tochnlrnl 11. S 


NORTH CAROLINA 
Chnpel 11111 

I'lilversity of North Ciiroliiiu 

Gotnas, H. B., Aaaoc.P.S.E. 
Howell, A C., P.JJnf/L 

Diirlium 

Iliike Cniverslty 
Bird, H. C., P.C.E. 

Hall, W. M., Dean 
Hinton. W. A., Aaat.P.M.PJ. 
Jacobs, It. K., Aaat.PJ'.IL 
Krayhlll. E. K.. Jnat.PLE. 

Lewis, R. E., Aaat.P.M.E. 

Meier. O., Aaat.P.E.E. 

Pigage, L. O., Tnat.M.E. 

Heed, P. J., Aaat.P.M.P:. 

Seeley, W. J.. P.dU.E.ll. 

Thelas, B. S., Inat.M E. 

Vail, C. R., Inat.B.E. 

Wilbur, It. S., P.dll.M IC. 

Klixabeth City 

McColliiiii, A. R., State Teachers 
lege 

Greensboro 
A. A T. College 

Jackson, W., Aaat.P.Math.dAf .D. 
Martcena, J. M., Dean 

Raleigh 

North Carolina State College 
Adams, W. E., Aaat.P.M.E. 
Bartlett, G. W., A8at.P.Phya. 
Baumgarten. W. L., Aaat.P.Arch. 
Bramer, C. R-, Aaaoo.P.O,E. 


Briggs, H. B., P.Dr.dDca.O. 
Bright, R., A8at.P.Ch.E. 

Brown, T. C., Aaat.P.M.E. 
Browne, Wm. II., P.PJ.E. 

Bullock, R. C., Aaaoc.jP.Math^ 
Cell. J. W., Aaaoc P.Math. 
Cheatham, J. C., Jnat.M.E. 
Cuiiuor, N. W., Aaaoc.P.Alcch. 
(N)oke, II. C., Inat .Math. 

Cope, R. L., Aaat.P.M.E. 

Doody, T. C., P.dh.PJ. 

Fisher, II. A., P.d H. Math. 
Flanders, It. L.. P.V.Pi. 

Fornes, G. G., Aast.P.M.PI. 
Fountain, A. M., Aaaoc.P.Enyl. 
Fournker, It. S., J*.PJ.PJ. 

Gaylord, C. N., Aaat.P.Mcch. 
Glenn. K. B., AaHt.P.Pj.PJ. 

Greaves -Walker, A. F., P.dH Get 
GrosccIo.se, F. F., P.I.PJ. 
llurrelsoii, .1. W., Dean Adm. 
Harrison, T. P., DeanPJm. 
Hartley, L. C, P.dU.Engl. 

Hicks, W. N., P.Eth.dItrl. 
Iloefer, E. G.. P.M.E. 

Hooke, It., AaHt.P.Mylh. 

Hyde, T. E., Inat. Eng. 

Keever, L. M., Aaaoc.P.E. 
l.iiUiipo. J. H., Dean ; Electrical 
Lancaster, F. W., AsHoc.P.IGiifs 
Laucr, B. E., P.Gh.E. 

I..ear, J. E., P.E.pj. 

Levine, Jack, Aaaoc. P.Math. 
Mann, C. L., P.dll.i'.E. 

Massey, J. T., Inat.M.E. 

^IcGcheo, W., Aaaoc.P.dll.Pay. 
^leures, J. S., Aaaoc. P.PI u/h. 
Miles, E. P., Inat. Math. 

Moose, P. E., Inat. Dr. 

Miiinford, C. G., P.Math. 
Nahikiari, 11. M., Aaat. P.Math. 
Park, II. V., Aaaoc.P.Matli. 
ParkliiRoii, L. It., P.dll.Aer E 
Itaiidol]»li, E. E.. P.dH Gh E 
Rice, It. B., P.dll.M.E. 

Itugglcs, B. W., Dir.Ext. 

Sea graves, W. I’., Aaat.P Math 
Seelv. J. F., Aaat.P.Gh.E. 

Shc f.herd, M. L., Aaat.P.M .8.dT 
Slniinnker, Ross, P.d/I.Arrh .N. 
Siiiilh. G. W., P.dll.Mcch. 

Steele, A. L., Inat.M.E. 

Slieiiike, R. B., .Aaaac.P.E.P'. 
Stone, K T.., A aat.P.Gvr.E . 
Strobel, C. F.. Aaat.P.Math. 
Stuckey, J L., P.Geol. 

Van Noh'. W. G., P.Ch.E. 
Vaughan, 1^. L., P.M.PJ. 

Williams, II. P., P.Math. 
Winkler. B. W., Aaat.P.E.E. 
WInton. L. S., Aaat.P.Math. 
Wray, J. W., Inat.Math. 


NORTH DAKOTA 
Fargo 

North Dakota Agrlcii1tiiru.l College 

Hoerr, L. O., Aaat.P.M.E. 

Oolve, R. M., Dean ;P.M.E. 
Jennings, It. T., Aaat .P.(7.PJ. 

Itiish, 11. S.. Aaat.Dcan.P.E.E. 
Shepperd, W. B., Inat.E.E. 
Swanson, 11. A., Aaat.P.G.Pi. 

Grand Forks 

IJnlversIty of North Dakota 
Aliny, L. B.. Aaat.P.C.E.'^ 

Boyd, Alfred, P.G.E. 
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Nor til Dakota 


S. P. E. E. MEMBERSHIP LIST 


Ohio 


Chandlerp H. P., DeanEm. ;P.C.K 
Cooley. A. M., Asaoc.P.Ch^E, 
DInkoff, A. J., P.drTIM.E. 

Ollpin, C. A., AsaUP.M.E. 
Ilarrln^^Ion, E. C., Dean 
Ilein, J. M., Aaaoc.P.AH.Dr. 
Koth, A. W., AHHt.P.Ch.E. 

Limn, E. L., Asaoc.P.V.E. 
O’Brien, B. 3.,Aaanc.P.E.E. 
Kenwlck, D. J., Aaat.P.M.E. 
Uook, C. W., AsBt.P.E.E. 


OHIO 

Ada 

Ohio Northern Unlvernlty 
Klein, G. W., Inat.Af.E. 

Webb, A. R., P.C.E. 

Akron 

Alsmeyer, W. C., Goodj’t-iir Air. Ctirj), 
Close, G. D., Goodyear T. & R. Co. 
Dowiiian, W. S., Goodyear Air. (*orp. 
Johnson, W. C., Ad. Asst., Goodyear 
Aircraft (-orp. 

Prior, T. W., Goodyear T. & U. Co, 
Per. 

Topiiinp, A. n., Sm Work Dr. 

l^iilverHity of Akron 
Ayer, P. K., Dean 
Boguslavsky, B. W., P.Sfr.<^, 

Bulger, J. W.. P.Str.E. 

Fairburn, A. J. B., P.dlI.E.E. 

(iJlnioiir, W. A., P.f'oord 
Griffln, P. S., P.M.E. 

McClure, J. A. 

Raw, Uulh, A sHi.P.Efujl 
Sibihl, K. P., Aafit.r.EJ:. 

Smith, P. Aaaoc.P.E.E. 

IJpp. C. U . Aaauc.P.Jit E. 

Wilson. E. R., Af*afjr.P.M.E. 


Athenn 


Ohio UnlverNlfy 

Clark, G. W., Aaaoc.P.C.E. 

Gaylord, E. H., Aasoa.P.(\E. 
McClure, O. E, AsHor.P.E.E.dPhya 
Tlioituis, N. 1)., Aaat.P.G.E. 

Wllsey, IQ. P., P.AeroE. 

Young, W. M., Dean 


Cliiciniifitl 
IJnlverHfty of Clncliinnil 

Addison, G. T., Aaaoc.P.Coiird. 
Auderegg, R. A., P.C.E. 
Areiisoii, S. B., P.Vhem. 
Auburn, N. R., Dean 
Dangel, II. A., Aaaoc.P.Malh. 
Dimholter, K. J., AaHt.P.Math. 
Garber, II. J., Aaat.P.vh.E. 
Gowdy, U. C., Dean 
Hundley, R. B.. P.Mech. 

Hynes, R. D., Aaat.D. 

Joerger, C. A., P.At.E. 

Jones, B., P.Acra.E. 

Justice, n. K., P.Math. 

Kindle, J. II., PMath. 

Llcht, W., Aaat P.Vh.E. 

Luther, II. B., P.C.E. 

Park, C. W., P.Engl. 

Shine, B. J., P.Str.E. 

Smith, E. S., P.Math. 

Tour, R. S.. P.Ch.E. ^ , 

Wahnlfz, W. S., Aaat.P.Engl. 
Walters, Roymond, Preaident 


Ohio Mechanics Institute 
Falg, J. T.j President 

Cleveland 

Carinlcliael C., Asaoo.Ed.^ Machine 
Design 

Conley, W. J., Lincoln Elec. Co. 
<;(»iiverse, P. P., 2IG High St. 

Co Van, J. P., SPO. Inc. 

Davis, A. P., Lincoln Arc Weld. Found., 
V.P.dScc. 

Deleiik, W. N., McKinney Tool & Mfg. 
Co. 

Nik irk, F. A., Rea.Eng., Thew Shovel 
Co. 

Reed, K. W , 4G14 Prospect Ave. 
Tulloss, J. C., P.Dr,. Adult Ed. Assoc. 
Wallace, L. W., Trundle Eng. Co., Vice 
Prea. 

Case School of Applied Science 

Barnes, G. E., P.dll.G.E. 

Bates, 11. T., Inst.Ch.E, 

Brnidech, M. M., P./nd.dSan.Cficm. 
Brown, R. V., Aaat.P.M.E. 

BurJugton, R. S., Aaaoc.P.Math. 
Carson, G. B., Aaaoc.P.J.E. 
Coppersmith, C. W., Aaaoc.P.Dr. 

Cover, G. M., .Aaaoc.P.Afet. 

Douglas. M. K., Aaaoc.P.C.E. 

Dudley, W. M., Aaat.P.Mec.h. 

Earnest, ({. B., Aaaoc.P.C.E. 

Edd.v, O. L.. P.dJI.Eng.Adw. 

Porke, II. M., Eupcr.TAhr. 

Pocke, T. M., DennEm. 

Hoover, P. L.. P.dlI.E.E. 

Iludec, E. J. R , Inaf.r.r:. 

Jhitehisson, Elmer, Dean 
.lenkliiK, J.. Inai.E.E. 

Miller, O. O., Aaaoc.P.i'h.E. 

Mills, O H.. Aaat.P.E.E. 

Niidd, W. E., Reg.;P.nr. 

PriesLer, G. B., Aaat.P.M.E. 

IMitniiin. R. C . Aaanc.P.E.E. 

Quinn, G. S., Inst. Dr. 

Reardon. Ti. .T., P.Mech. 

Shiirter, R. L., Aaaoc. P.Engl. 
Slayniaker, R. K., De.an^fr.CoU. :P.M. 
Dea. 

Stone, O. M.. Asat.P.Dr.dDea G. 
Thoriins, C. P., P.Afnth. 

Tlioinpsfui, K. O., P.Engl. 

Torrance, C. C., Aaat.P.Math. 

Tuve, O. T... P.rr.-P.E. 

Vosc, P. IF., P.M.Fj. 

We.ske. J. R.. P..4cr. 

Wlckendi'ii. W. E., Preaident 
Young, TI. R., Aaaoc. P.Engl. 

Frriii College 

Bush, B. II., Dean 
FiiheJ. D. C., P.dTI.M.E. 

Hales. V. D.. Aaat.P.V.E. 

Harris. E. C., Inat.Etr.E. 

IToffman, O.. Aaaoc.P.C.E. 

Nirholson, J. B., Lihr. 

I'rliiii, V. D., Aaat.P.M.E. 

Robinson, M. B., Acf.Dean 
Ward, Sam., P.dll.Mech.dMat. 

Columbus 

Elbtn, G. H., Courthouse, BridgeEng. 
Harder, O. E., Battelle Inst.. Aaat. Dir. 
Mallett, F. W., Eng., Curtiss- Wright 
CoTp. 

Puchslein, A. F.. Jeffrey Mfg. C. 
Raudenbush, C., Bnttellc Inst. 
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Ohio 


S. r. E. E. MEMBERSHIP LIST 


Oklnhoma 


Ohio State Uiilveralty 
Ayres, E. D., P.A'./;. 

Bamforth, F. R. 

Bcltler, S. R.. P.M.IJ. 

Boone, E. M., Amhoc.P.J’J.I!. 

Boyd, J. E., Em.P. 

Brown, A. I., P.Jl.AV. 

Bucher, l»nul, P.At.K. 

Caldwell. F. C., P.E.E. 

Carruthers, J. L., P.Ccr.E. 

Clark, B. C., Aaaoc.P.Mech. 
Coddlngton, B. F., Emer.P.Geod.B. 
Cooper, C. D., Aaaoc.P.Dr. 

Cooper, G., Innt.I.E. 

Deinorcijt, D. J., P.AU.Met. 

Dreose, B. Yu.J\AH.E.E. 

Dumble, W. R., Aaat.P.Engl. 

Field, W. B., P.Dr. 

Folk, S. B., P.Mech. 

Herndon, L. K., Aaaoo.P.f'h.M. 
Hildreth, \V. II.. Dir.Emjl. 
llltchcuek, E. A., DeaniJni. 

Jones, L. D., P.Dr. 

Judd, Horace, P.Em.M.E. 

Kimberly, K. E., P.E.E. 

King. R. M., Aaaoc.P.Cer.E. 

Knight, W. A., Em.P. 

Koffolt, J. H., P.Ch.E. 

Large, 6. E., P.C.E. 

Lehoczky, V. N., P.dH.I.E. 

Lindahl. B. J., Aaat.P.M.Il. 
MacQulgg, C. B., Dean 
Marco, S. M., Aaaoc.P.M.E. 
Marquis, F. W., P.dJIM.E. 
Marshall, O. J., Aaaoc.P.V.E, 
xMcCueii. G. W., P.dJI.Af/.E. 

Moffat, G. N., Aaaoc.P.M.E. 

Montz. J. M., Aaaoc.P.G.E. 

.Morris. i\ T.. P.(\E. 

Nold, H. E., P.dJI.MincE. 

Norman, C. A., P.M.E. 

Ott, V. W.. P.dU.Mech. 
Paffenbarger, R. S., Pdll.Dr. 

Peltls, C. U., Assoc. P.Math. 

Philby, A. J., Aast.P.Dr. 

Poole. II. M., Aaat.P.l.E. 

Powell, R. W.. Aaaoc.P.Mech. 

Prlce^ R., Inst. Engl. 

Prior, J. C., P.V.dS.E. 

Roberts, C. P., Aaaoc.P.M.E. 
Robinson, \V., Inst.M.E. 

Ronan, W. C., P.Arch. 

Shank, J. R.. P.C.E. 

Stinson, K. W., P.Int.Com.Eng. 
Sutton, C. R.. Aaaoc.P.Areh. 

Synge, J. L., P.Math. 

Tang, K. Y., Aaaoc.P.E^E. 

Tucker, LoRoy, Assoc. P..Mech. 
Turnbull, W. D., JuniorDean 
Vierck, C. J., Aaapc.P.Dr. 

Wall, C. H ., Aaaoc.P.G.E. 

Weed, J. M., Ed.,Eng.Exp.Pub. 
Whitman, A. B., Inat.Engl. 

Withrow. J. R., P.dIf.Gh.E. 
Younger, .Tohii. P.dH.I.E. 

Dayton 

Wright Field 

Backer, C. M., Rad.Eng. 

Haller, G. L., Rea.Div. 

Weems, W. R., Aaat.Gom.AAF 
Wlrkersham, R. O., Aero.E. 
Williams, E. M., 8r.Rad.Eng. 

Y. M. C. A. College 

Christensen, T. J., Dir. 

University of Dayton 
Belz, C. J., P.dH.C.E. 

Chamberlain, J. J., Aaaoc.P.G.E. 


Fitzgerald, J. A., Inat.E.E. 

Haas, M. B., DeanP.Gh.E. 

Ilofman, G. A., P.dll.M.E. 

O'Leary, A. M., Inat.Oen.E. 

Rose, L. H., P.E.E. 

Weber, A. R., P.M.E. 

Granville 

Denison University 

Ebaugh, W. C., P.Vhem. 

Ladner, A. C., Aaat.P.Math. 

Greenville 

Ohio Institute of Technology 
Dunkle, R. W., Preaident 

Ivorydnie 

Watt, li. M., Procter & Gamble Co., 
Pvr.Aast. 

Lima 

Pearson, D. S., W. E. & M. Co. 

Marlon 

Kctchiim, M. S . F. G. llrowue & 
Assoc. 

Newark 

Electronic Res. Corp. 

Davison, A. \V., Dir. Rea., Owens- 
Coriilng Corp. 

Oberlln 

Obcrlln College 

Harris, H. B.. Vis.Lrc. 

Newsom, C. V., H.Math. 

Springfield 

Karr, J. II., Robbins & Myers Inc. 
Toledo 

University of Toledo 

Braudeberry, J. B., Act.D.,P.Math.d 
Mech. 

Brown, W. F., P.E.E. 

Burg, W. V., Aasoc.P.Phya. 

Friedrich, L., Aaaoc.P.G.E. 

Nash, I*. C., President 
Reese, R. Inst.Ntr.E. 

Scott, 10 O., Aaaoc.P.Mech. 

Smith, W. S., Aaat.P.C.E. 

Zarobsky, 1. F., P.M.E. 

Warren 

Foster, K. S., E.E. 

Yonngstown 
Youngstown College 
Deesz, L. A.. Dean 


OKLAHOMA 

Norman 

University of Oklahoma 
Carson, W. H., Dean 
Cloud, W. F.. P.Pet.E. 

Dawson, E. F., P.dDir.M.B. 
Felgar, J. H., Dean-Btn.;P.Bng. 
James, R. V., P.Mech. 

Kroeger, H. R., Aaat.P.M.B. 
Sims, B. M., P.M.B. 

Tappan, F. O., Dir.B.B. 
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Okltthomii, 


S. V. E. E. MEMBERSHIP LIST 


Pennaylvanla 


Oklnhoma City 

Matson, U., Douglas Aircnifl Co. 
Stillwater 

Oklahoma A. & M. College 

Aldrich, B. M. 

Allen. E. F . P.Math. 

Baker, E. C.. 

Bradley, F. K., Anftt.P.Shops 
Buerer, W., Aast.PM.E. 

Clement, W. H., Jnst.M.lJ. 

Davidson, G. A., AmhI.P.I'J.I']. 

Doiiiioll. P. S.. J)can 
Dunn, C. A.. Aasoc.P.C.lJ. 

Durbin, F. M., P.Phya. 

Easton, W. II., 

Flanders, It. L., P.C.P. 
llazen, L. E., .Ag.P. 

Hunt, I)., P.dJI.I.JH. 

Kellh, .T. I., P.d/J.PoodIJ. 

Leonani, M., Aaanc.P.Af.P. 
Mnluko/r, II. J... Aaat.P.Ch.E. 

Nneter, A.. P.AU.K.i:. 

Nickall.M, C. L., P.Ch.E. 

Oboukhoff. N. M.. Res P E.R. 

Sanford. C. N., Aast.P Aero.E. 
Sheerar, L. F., \ ssoc.P.nh /o’. 

Sinltli, O. M.. ir.rhcm.dChJl. 
Soderstroin, E. D., Aaaec.P.Shop 
Stanley, E. K.. P.C.E. 

Steel, A. I... Inat.M.E. 

Thiiesen, II. G., P.dU.I.E. 

Venn, K. E., Aast.P.M.E. 

Young, V. W., P.M.E. 

Znnt, .1 II , P.Math. 

Tnlliint 

CliloH Servlee Oil Co. 

MnlakolT. IT. 1... Ena 

Tulsa 

l7nl\erHlty of Tulsa 
Liiiigc'iiliriin. R li.. 

Nehsoii, W. L.. P.dJI.Pvt.RvJ, 

OREGON 

t'orvallls 

Oregon Slate College 
A11>ert. A. L, PJ'om.R. 

('oopey, .M. P.. Aast.P (\l\ 

Dearborn, U. II , /h '/// 

Gleeson. G. W . Xrtinglhttn 
Graf, S. II., Du .En(f.E.rp.Ntu. 

Martin. \V. II., P.llvatlL 
Maurer, R. L., Inat.Engl. 

MeMilliiii, F. O.. P.dn.K.K. 

Merrj’lield, F.. Aaaac.P.P.E. 

IXIockinore. C. A.. P.d 11. C,?!. 

NIrhoIs. B. IT., Aaaoc.P.E.E. 

Price, F. E., P.Ag.E. 

Willey, E. C.. Aaaoc P.M.E 

Portland 

Badley, .1. B., Tmefc^r Tr. Sorv., Prra 

Miiltnoninh College 

Coventry, N. M., Head 

PENNSYLVANIA 
flenver Falls 

Kenyon, V. L., Curtiss- Wright Corp. 

Geneva College 

Edgecomb, A. C., P. dll. Eng. 


Bethlehem 
Lehigh Uiiiversily 

Beaver, J. L., P.dlI.E.B. 

Becker, S. A., Aaaoc.P.P.E. 
Bewley, L. V.. P.dli.E.E. 
Brcnnecke, C. G., Aa 800 .P.E.E. 
Butterfield, T. E., P.Em. 

Butts, AlliKori, P.Afet. 

Callaghan, .1. C., Aaat.P.Engl. 
Callen, A. C., Dean ;P.dH. Min. B. 
Doan, G. E.. P.dll.Met. 

Eckfeldt, 11.. P.dH.Min.E. 

Enc 5 ’, W. J., Aaaoc. P.C.E. 

Fort, T., Oran ;/J. Math. 

Frye, .T. 11.. Aaauc.P.Alel. 
GnllagliGT, R. T.. Aaaf.P.Min.E. 
llolini?, T. T., Inat.M.dI.E. 

Ipnon, A. T., Aaat.P.l'.E. 

.Ieii.^en. C. D., Aaaoe.P.C.E. 

Larkin, F. V., P.dll.M.E. 

Neville. JI. A.-, P.dFl.Chrm.ddi.E. 
I’ayrow, II. G., Aaaoc.P.E.E. 
Sinnil. L. L.. P.Math. 

Stuart, M. C.. P.M.E. 

Sutherland, Hale, P.dff.C.E. 

Filler. E. IT., Aaat. P.C.E. 

C'linibrldge Springs 
Alliaiiee tfiiiiior College 

Kriis/ka, E .1., Dean 

Chester 

l*eiitiH.vl\aiiia Military College 

.Martin. F. L. P.Phya 

Dll Hois 

IViiiisylvaiilii Ntiite College 
Roos, P. K.. Inst.C. E. 

]<<aKtoii 

l^afuyelte College 

Bonner, .1. A., Aaaoc.P.Math. 

De Moyer, R., Aaat.P.O.E. 

Enfon, P. B., P.dll.M.E. 

Ferniild, E. M., P.M.E. 

King, Morlaiid, Pdll.E.E. 

Lolir, W. S., P.dll.C.E. 

McMillan, E. L., Aaaoc.P.AVh.E. 
I»err.v, L., Aaaoc.P.C.E. 

Plunk, W. B.. P.dll.MindMt i. 
Kea.ser. W. E. Aasoe.P.M.E. 

Rice. P. !».. Asal.P.r.E. 

Rockwell, E. H., P.Em. 

Rochrig. G. F.. .Assoc. P.C.E. 
Slaiiiz, F. W.. P.Dr. 

Smith. F. W.. Aaaoc.P.E.E. 

Witiner, L F.. Aaaoc.P.Met. 
Zozzora, F., Inat.Oraph. 

East Pittsburgh 
Westingliniise K. A M. Co. 

Condon. E. U., Asaoc.Dir.Rea. 
Dixon, W. R., CentralSta. 

Dnrfnmn, L. O., Adv. Eng., Patent 
Epstein, B.. Math. 

Flsmer, D. E., 8up.CoU.8erv. 
Harris, W. R., Ind.Eng. 

Kebcrnlck, O. C., EleetronicaEna. 
Lott, A. O.. StoitchgearTeat 
Madsen, II. C., Univ.Rcl. 

McKeon, J. C., Supervisor 
Montgomery. O. D., Mgr.8tud.Tr. 
Murphy, A. J.. 8taJf8up.8t.Tr. 
Pemirny, G. TO., Aasf.foPrcs. 
Phelps, R. T., Phy.Chem. 
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Hiker, C. R., Bup.Ext.Tr. 
Roberts, E. B., Asnt.V.P. 
Sobnefer, V. G., Ind.Rel. 
Smith, M. W., V.P.Eng. 
Smith, O. J. M., Res.Eng. 


G. K. Tech. Mi;lit School 
Brown, J. R., Sup. Ed. 

Grove City 
Grove City Colleire 

Hoyt, C. S., U.aU.dCh.E. 

Iliirrlsbury 

Pa. Dept. ForestH & Waters 
Gardner, R. A., Jlyd.Eng. 

Haver ford 
llaverford College 

iletzel, T. B., Aaat.PM.E. 

Holmes, C. VV., Aaaoc.P.M.E. 
RlttcnhouHC, L. II., P.llm. 

Johnstown 

University of Pittsburgh nt 
Anderson, C. A., P.Eng. 

Lanoaster 

Leng, R. B., RCA Alfg. Co. 

Franklin A MarshuJi College 
Bryans, A. E., Aaal.P.Dr. 

Distler, T. A., Pres. 

Pry, H. M., P.dll.Phys. 

Schumann, C. II., P.JJr. 

La Plume 

Scranton-Koystone Junior College 
Oswald, C. T., Ch.Eng. 

Lewlsburg 
Bucknell University 

Filnsch, H. V., Aaat.P.C.E. 

Garman, W. D., Aaaoc.P.MJJ. 
Griffith, D. M., Pdll.C.E. 

IrJnnd, G. A., P.E.E. 

Keevil, C. S., P.Ch.E. 

Kludlg, C. 11., Aaaoc.P.C.E. 

Kunkle, G. M., Ahhoc.P.M.E. 
MacKibbon, K. B.. Aaat.P.E.E. 
Miller, J. B., Asst.P.E.E. 

Potter, P. J., Aaat.P.M.E. 

Reed. J. C., P.dH.M.K. 

Rhodes, W. K., P.E.E.Km. 

Schuyler. W. H., Aaat.P.i'h.E. 
Shaffer, II. A., Aaat.P.E.E.dDr 
Spencer f H. L., President 
Weeden, H. A., Inat.C.B. 

Marcus Hook 

Blumcnfcld, H., Dev.E., Sun Oil Co. 


Gross, H. VV., Di'un, Spring Garden 
Inst. 

Hummel, J. O. P., Mgmt.Adv,W.P.B. 
Kammcrmeycr, K. 

Lewis, J. P., U. S. Navy Yard, Aaat. 

Eng. 0 

Alcllvaln, ,T. AI., Atlantic Renning Co. 
Ogburn, S. C., Mgr.Rvs., Pa. Salt Mfg. 
Co. 

Painter, R. J.. Asat.io8ec.,A.S.T.M. 
Stein, 1 . M., V.P., Leed.s & Northrup 
Co. 

Tatnall, F. G., Baldwin- Southwark, 
Mgr. 

van Wert, L. R., Leeds & Northrup Co. 
Warelng, J. F., Navy Yard, Aaat.Shop 
Eupt. 

Drexel Institute of Technology 

Billings, J. 11., P.dir.M.E..Act.Dcan 
Bowman, 11. L., P.dll.d.E. 

Brothers. L. A., Aaat.P.C.E. 

Campbell, L. S.. Art.Dir.Eve.Sch. 
Disque, R. C., Dean 
Dowell, Dawson, P.M.E. 

Giles, R. V., Aaan^-P-C.E. 

Grosveuor, A. \V., Ahhoc.P.M.E. 

Hanson, R. S., Aaaoc.P.Chem 
Kapp, C. A., Dir.Coop. 

Lange, E. O., Aaaoc.P.E.E. 

Leonard, S. .1., P.C.E. 

Mains, L. P.. Aaat.P.C.E. 

Raynes, S. II., Inat.M.E. 

Rea, G. P., Prva. 

Repscha, A. II., Aaaoc.P.M.E. 

Riddle, K. VV., Aaat.P.M.E. 

Stevens, W. .7., Aaaoc.P.M.E. 

Stratton, L. D., IJran :P.Chem. 

VV’^ard, H. T., Aaauc. P.Ch.E. 

Warren, S. R.. I .hhoc.P.E.E. 

VVlllliims, F. II. M., Aaaoc.P.Mnth 

University of Pennsylvania 
Bowman, II. T., Aaat.P.M.E. 

Chambers, C. C., Aaaoc.P.E.E. 

Charp, S., Inat.E.E. 

Crofoot, G. E., P.M.E. 

Fawcett, C. I>., P.E.E. 

Pry II. P., P.M.E. 

Goff, J. A., Dean 

Lukens. II. S., Oir.Chem.dch.E 

Molstad, M. C., P.dH.Ch.B. 

Pender, Harold, Dean 
Prior, J. A., Aaat.P.M.E. 

Sohon, II., Aaat.P.E.E. 

Sloan, VV. A., P.M.E. 

Warren, S. R.. Aaat.P.E.E. 

Wltmer, F. P., Dir.O.E 

Pittsburgh 

Ackerman, A. J., Dravo Corp., Dir.Bng. 
Bardsley, C. E., U. S. Corps Eng. 
Beckwith, T. G., M.E., Gulf Res. & 
Dev. Co. 

Birch, K. E., 1800 Farmers Bank Bldg. 
Gibson, R., 630 Caryl Dr., R. D. 6 
McClelland, H. 11., Carnegie Library, 
Tech.Lih. 


Oakmont 

Dudley, A. M., P. O. Box 248 
Philadelphia 

Applegate, C. B., Leeds & Northrup Co. 
Bangs, J. R., B. G. Budd Mfg. Co. 
Campbell, W. B., Bd., Cochrane Corp. 
Chesterman, F. j.. Bell Tel. Co. 


Carnegie Institute of Technology 

Bessey, W. H., Inst. Phys. 
Blalsdell, A. H., Aaaoc.P.M.E. 
Clecton, G. U., Dir.H.8. 

Daniels, J. U., Dir.8tud.Per. 
Dennison, B. C., P.B.E. 

Doherty, R. B.jPreaident 
Dougherty, J. w., InetMech. 
Estep, T. G., P.M.B. 


202 



IVnnaylvanlB 


S. P. E. E. NfEMBERSTIIP JJST 
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Evans, F. J., Aant.P.C.E. 

Procht, M. M., Aaaoc.P.Mvch. 

Guild, Ij. U., P.dU .Mgmt.E. 

Henry, II. J., lnat.M.B. 

Jones, W. N., Director 
Lawler, L. T., Aaaoc.P.Engl. 

Mavis. P. T., P.dH.Cja. 

MeCuiiibs, G. r., Aaat.P.nr.dDva.a. 
McCnlloiifrh, P. M., P ihn.(\F.. 
MeCiilly, JI. M., P.d!! Dr. 

McIntyre, J A., Inal.E.F. 

McKee, li L., Sup. Ev. Shot) 

McKee, W. S.. Aaat.P.M.E. 

Miner, D. P., P.h'rig. 

Muhlenbruch, (\ W., Aaat.P.C.F. 
Nettleton, E. li , .^aaoc.P.Dr.tiDra G 
Olsen, L., Ivat.M.E. 

Porter, G. M., Aaaoc.P.E.E. 
l»orfer, J. M., Aaat.P.Pay. 

Pn^h, E. M.. Aaaoc.P.Phua. 

Kosenhach, .7. H., P.Math. 

Schmidt, M. O.. Inaf.C.E. 

Seitz, P., P.dU.Phya. 

Stanton, C. 15., Super viaor 
Teaio, 15. K., P.d!T.E.i:. 

TlKimas, ir A., P.G.E. 

Work. W. It.. AHi*i Dir. 

Wrij;lit, A.. Aftsoc.P.JJngt. 

University of Pittsburgh 
Ackeulieil, A. C., Inat.G.E. 

Allen, A. J.. esi .Grad.P.Hng. 

Annild, .1. K., AHat.P.Aer.E. 

ISishop, r A, Asaoc.P.OhF. 

Ui.sh<)i), P. L., P.Phya, 
iilaek. U. M.. P.dH.Alin. 

Bowman, J. G., Chancellor 
liromilow, P., Aaat.P.V.E. 

Coiill, Jaa., P.djr.Ch.E. 

Ci'oiich, W. G, A***tov.P.Em/f. 

Dent, J. A., P.M.F. 

Dyclio, n. E., P.dH.E.E. 

Ed«ar, U. P., P.T.dA.M. 

Eiidslc.v, L. E. Lect.M.E. 

Pltterer, G. U., P.dll.Met.E. 

Goodal<‘, S. li., PMct.E. 

(lOi'haiii, 1C. C., f\aaoc.!*.E.E. 

Holbrook. E. A.. Dean 
Ilovpy, 17. K., Inat.E.E. 

Manifold. G. O., JnatM.E. 

McOandliss. li. C.. P.dH.i'.E. 

McIntyre, L. W., Lcct.C.E. 

McKcnry, Nell. Aaat.Sec.S.P.E F 
Nie.s.siiik, T., Inat.E.E. 

Pavia II, H. <^, Aaat.P.Aer.E. 

Hush. I*. B.. Aaat.P.E.E. 

Sherrill, K. B., P.dll.OildGaa 
SI. I^eler, W. N., P.Phya. 

Short, W. T., Aaaoc.P.C.E. 

Stlenlnfr, P. TT., P.dll.M.E. 

Turkes. W. li.. Aaaoc.P.dll.T.E. 

Van Sickle, P.Aevt. 

Weldlein, E. R.. Director ,M clloni nat. 
Williams, L. E.. Aaat.P.E.E. 

Scranton 

Baker, Sam, Int. Correa. Schools, 
Dean 

Strohin, R. T., Int. Corres. Schools. 
V.P.dDean 

Tice, L. W., Int. Textbook Co., Aaat 
Mgr. Coll. DepU 

Sewickley 

Larson, Alvin, 216 Chestnut St. 
Sharon 

Nurbutovsklh, P., W. E. & M. Co. 


Sprlnafleld 

Tyrrell, C. C., llo Schqol Lane 

State College 

Pennnylvtijiia State College 

Ambroslua, E. E., P.M.E. 
Arinstrouf', W. 11., Inat.I.E. 
Babcock, M. M., Aaaoo.P.I.E. 
Beiikert, li. N., Aaat.P.U.E, 
Brenenian, J. W., A 8800 .P.E.Mech. 
BuIJineer, C. E., P.dII.I.E. 

Cassel, E. B., Aaat.P.Dr, 
iJoKKell, L. A., P.K.E. 

Doolittle, J. S., Aaaoc.P.M.E. 
Duncan, D. C., P.Phya. 

Edwards, P. W., Aaaoc.P.C.E. 
Everett, 11. A., P.dli.M.E. 
Gei'hardt, R. M., Asat.D.^P.Arch.B. 
Govier, C. E., P.E.E. 

Hail, P. It., Aasuc.P.I.E. 

Hainiiiond, 11. I*., Dean 
Holt, C. B., Aaat.P.E.E. 

Hiisse^', It. A., Aaaoc.P.I.E. 
Johnstone, 15. K., P. dll. Arch. 
Kcll(‘r, E. L., Dir.Eng.Ext. 

Kinsioe, C. L., P.Em. 

Leister, .1. S., Aaaoc.P.C.E. 

Mnriii, Jos., P.Mech. 

Mills, G. G., P.AI.S.dT. 

Miiishall, It. E., P.Str.E. 

O'Donnell. K. O., P.Hyd.dS.E. 
Owens, P. W.. P.dli.Maih. 
l»eery, D. J., Aaaoc.P.Acro.E. 

Perez, L , Aaaoc.P.C.E. 

Powell, A. P., Aaat.P.E.E. 

Rhodes, L. S., Aaaoc.P.C.E. 

Rice, P. X., Aaaoc.P.E.E. 

Richard son, I.. A., Aaat. P. Arch E. 
Smith, G. 17., Aaat.P.Dr. 

Sorensen, H. A., Aaaoc.P.M.E. 
Stavel.v, E. B.. P.E.E. 

Tarjiley, II. 1., Aaaoc.P.E.E. 

Thayer. II. It., Aaat.P.Dr. 

Tiuitiuis, (f. D . Aaat.P.I.E. 
Vaiieresslaii. K. A., Inat.Phya. 
Vierck, It. K., Aaat. P. Mech. 
Viliemoiite, J. It., Aaat.P.C.E. 

Swurtliniore 
Swart linioru Colleipo 

Carpenter, S. T., Aaaoc.P.C.E. 
Garrahan, C. J., Aaat.P.E.E. 

Hart. S. V., A.Hat P.E.E. 

Jenkins, II. M.. P.E.E. 

Lilly, S. B., Chr.Enff.;P.C.E. 
McCriim. J. D., Aaat.P.E.E. 

Moore, M. B., Aaat.P.M.E. 

Oler, C. B., Inat.E.E. 

Shook. P. S., Aaat.P.Dr. 

Thatcher, C. G., P.dll.M.E. 

Thom, G. B., Aaat.P.Al.E. 

VJvell, A. E., Aaaoc.P.E.E. 

Tllliiiiovn 
Villunova Colloffo 

Ainelotll, B., Aaat. P.Math. 

Auth, G. H., A8aoc.P.M.E. 

Buechc. 11. S., P.E.E. 

Driscoll, W. G., Aaat.P.Phy8.dMath. 
Gallon, J. J., Aaat.P.C.E. 

Gorman, W. M., Inat.M.E, 

Greyaou. J. C.. Inat.M.E. 

Ilaenlacb, E. L., P.Ohem.dCh.E. 
Morehouse, J. S., Dean;P.M.E. 
Onkoy, J. A., Aaaoc.P.C.E. 

Slavin, W. A., Aaaoc.P.E.E, 
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Wiirreii 

PliiiiJTiier, P. Ij., IlJinimoiHl Iron Works 
Washlneton 

IVasliInKton nni] Jefferson Colleiro 
Ploteiipol, C. J., DcanoflJng. 

Waynesboro 

GJesdnhl, M. S., Eaiidls Tool Co. 

Wllki>H llarre 

U iickiiel I Uni vers Ity 

Hull. V. 15.. Ansuc.P.Phya. 

WyomisHlns' 

WyomisNliiff Pulyteelinie Institute 
Harper, A. C., President 


POUTO KICO 
Rio Pledrus 

Unlverslt3' of Porto Ki«;o 
Konrifk, (1. W., P.Phys. 
Motn, C. C., P.AU.O.K. 


RHODE 18I.AND 
Drlslol 

Brntf;;. h\ U. S. Rubber CJo. 

Klnipstori 

Rhode Island State Colleipe 
Albrij;bt, .1. (J., P.dll.Phys. 

Alexaiidor, N., P.Aer.tl. 

Billiiiyer, C. li., Assoc. P.M.E. 

Brown, K. IC., P.M.IJ. 

Curpeiitur, 1C. li,, Asst.P.M.ri. 

Cruwford, T. S., P.dlJ.Ch.E. 

Hall, W. B., Pdll.iJ U. 

Pease, IC. M., P.dH.Math.dlH]. 

Selioek, 1C. I , Asst.P.M .1^. 

SliiurL, II F., AsHt.P.M.E. 

Sliibbs, F W.. P.dH.O.l'], 

Wales, K E., Dean;P.M.IJ. 

Wilson, li C , Asst.P.EnyJ. 

Newport 

(iiliijour, W. A., Lt., Bail B. 'MjH S/I- 
Bit. 

Pro vl lienee 

Grosser, C. IC., Slaiidai'd Maeb. Co 
Drown University 

Benford, W. U., Asst.P.C.E. 

Bennett, A. A., P.AIath. 

Berurd, S. J., Assoc. P. Dr. 

Bliss, Z. R., P.Ap.Mcch. 

Bohl, L. T., ah. Eng. 

Coiiil, P. J., Jnst.Sur. 

Fairchild, B. L., Asst.P.T.E. 

Kenerson, VV. 11., Dvan;P.M E 
Klatler, P. N., Assoc.P.M.E. 

Lerner, Asst.P.C.E. 

Rose, P. O., Assoc.P.C.E. 

Tompkins, F. N., Assoc. P.R.E. 

Warren, A. J., InstM.E. 

Watson, A. B., Em.P. 

Quonset Point 

Cole, R. W., Af.E., U. S. Naval Air Stu. 
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SOUTH CAROLINA 
Charleston 

The Citadel 

Anderson, John, P.C.E. 

Eubanks, I. S., Asst.P.C.E. ' 
Haynes, H. O., Assoc.P.C.E. 

Key, J. C., Asst.P.C.E. 

HeTelller. li.. S., Dean;P.C.E. 
Taylor, K. V., Asst.P.C.E. 
Willlnnis, B. B., Asst.P.C.B. 

CIcvnson College 
Cleinson AurrleultDrol College 
Carter, C. W., Inst.Dr. 

Clarke. E. H., P.dIT.C.E. 

Curtis, D. D., P.Mech.dllyd. 
Earle, S. B., Dean 
Pernow, B. B.. P.dll.M.E. 

Glenn, II. E., Assoc.P.C.E. 
Quuttlebaum, A. M., Asst.P.C.E. 
Rhodes, S. R.. P.dU E.E. 

Shipley. J. E., Asst. P. Draw 
Tiiijfley, F. T., P.E.E. 

Trlvely, I. A., Asst.P.C.E. 

Columbia 

I'liiversity of South Carolina 
Siiiriwult, R. H., Dean 

Parris Island 
Rutter, M. li.. Box .311 


SOUTH DAKOTA 
llrooklnjrs 

South Dakota State College 
Ainiflon, L. L., P.dll.M.E. 
BlodKett, II. B.. P.dIf.C.E. 
Crolhers, H. M., Dean;P.E.E. 
Gamble, W. 11., P.dH.E.E. 

Iloy, II. II.. P.Shops 
.Tohiisoii, E. E. 

Oleson, C. C., Assoc.P.C.B. 

Itapid City 

South Dakota School of Mines 

Clark. IC. E., P.E.E. 

Connolly, .1. P., President :P.Geol 
Duke, K. I)., P.(\E. 

Osterof, G. O., P.i'h. 

Paliiiertori, L. R.,» Coun.dPer.Dir. 
Parsons, H. M., Sec.Treas. 

Potter, J. G., P.Phys. 

Watson, C. G.. V.P.;P.Phys. 


TENNBBSER 
Chattanooca 
Kampmeier, R. A., T.V.A. 

Cookeville 

Tennessee Polytechnic Institute 
Henderson, J. M.. Dir.Eng. 

Knoxville 

Davis, C. V., Pro J. Eng. 

Nuf^el, R. H., Southern Railway 
Knniler, W. J, 

Torn 1 In son. O. B., T.V.Aw^r.Er^. 
Woodward, S. M.. Cons.Plan.Kng. 



Tennessee 
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Texas 


University of Tennessee 
Aiken, 11. B.. Aiiat.P.C.E. 

Baskervlll, W. H., Aasoc.P.Ch K. 

Bird, J. M., Aaat.P.C.E. 

Bonrts, K. M., P.dll.Ch.E. 

Brown, R. T., Aaat.P.O.E. 

Camp, C. S., Aaaoo.P.Hyd.E. 
Dougherty, N. W., Dean 
Granger, A. T., P.&H.Q.E. 

Hertel, K. L., P.&H.Phya, 

Hodges, J. C., P.Engl. 

Holdredge, E. C., Inat.M.E. 

Mack, D. J., Aaat.P.Ch.lJ. 

Morion, K. W., P.dll.M.E. 

OifJcsby, J. L., InatJ'h.E. 

1 . uiimer, C. K., Aaat.P.Dr. 

Shipley, E. D., Aaauc.P.hl.E. 

Tarboux, J. G., P.dlI.E.E. 

Thomas, F. U., P.At.B. 

Tucker, J. M., Aaaoc.P^M.E. 

Wilson, C. II., P.I.JJd^ 

Wood, A. B., Aaaoc.P.Dr. 

Nashville 

Kirby, L. R., 8011 N. 5th St. 
Williamson, J. II., 712 Warner Bldg. 

Vanderbilt University 

Boynton, J. B., P.dll.M.E, 

Coolidge, W. A., P.O.E. 

Glenn, W. D., A asoo.P.C.E. 

Graham, W. W., Aaat.P.AIalh. 
llnnslik, 11. S., Aaat.P.Vh.E' 
Hutchison, A. W., Aaat P.t'.E. 
JaclcMon, N. E., Inat.C.E. 

Lewis, F. J., Dean 
Litkeiihous, E. E., P.dl/.Vh.E. 
Luiidberg, G. 11., Inat.Math. 
McDonald, K. N., Asst.P.M.i:. 
Schealcr. S. K., P.dllJLE. 

Scliunuiiin, F., Aai\hC,P.i:.lj. 

Slack, F, G. P.dH.Phys. 

Tiller, F. M., Aaai.P.Ch.n. 

WhilHutt, II. W. G., Aaat.P.E.E. 

Oak Klclge 

Tenn. Eastiunn Corp. 

Bailey, R. E., Sr.lJ.U. 

Forstall, W., Proj.E, 


TEXAS 

Amurlllu 
Amarillo College 

Layton, W. 1., Inat .Eng.dMath. 
Whetstone, G. A., D.Eng. 

Arlington 

Texas Agrloultural College 
Burdett, R. W., P.Eng. 

Qoodheart, E. J., P.dII.Math. 
Mitcham, J. T., Aaaoo.P.Eng. 

Austin 

University of Texas 
Bacon, R. A., InatM.B, 

Bantcl, E. C. 11., Aaat.Dean ; P.O.E. 
Barton, M. V., P.Aero.E. 

Barclay, L., Aaat.P.tJ.E. 

Begeman, M. L., P.M.E. 

Benson, L. R., Aaat.PM.E. 
Bllckenderfer, H., AaaLP.C.E. 
Craig, H. V., PMath.dAairon, 
Dawson, R. F., Aaaoo.P.C.E. 

Degler, H. E., P.dH.M.E. 
Dornberger, W. W., Aaat.P.Arch. 


Dough tie, V. L., P.M.S. 
Bckhardt, C. J., P.Af.E. 
Ferguson, P. M., P.dll.C.E. 
Fineh, S. P., P O.E. 

Focht, .T. A., P.(\E. 

Gafford, B. N.. P.E.E. 
Galbraith, R. A., .Aaanr.P.E.P. 
Graves, Q. B., Aaat.P.O.E. 
Guernsey, R.. .\aal .P.i'.E. 
Ilniiilln, E. W.. PE.E. 

Lenhart, J., Aaat. P. Dr. 
McFarland, J. !>., Aaaoc P.Dr. 
McLaurln. Banks, P.O.E. 
McNeill, W. II.. P.dll.Pct.E. 
Power, II. 11.. P.dH.Pet.K. 
Rowe, C. E.. P.Dr.Aaat.D. 
Short, B. B., P.M.E. 

Stralton, A. W., Asa*ic 1*.E E. 
Thompson, J N . Aaat P.i^ E 
Thompson, M. .1., P.dJI.Aero.E. 
Vlttiiccl, R. V , Inat.M.E. 
Warner, R. W.. P.E.E. 
Woolrich. W R.. DmndPM.E. 
Young, D., P.Ap Mvch. 


College Station 

A. A M. College of Texas 

Bniiow, II. W., Dean 
Benson, F. .1., Aaat.P.O.E. 
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I'olytoclinio of Lwow 
Aiilich, W. M.. P.M.E. 


llelnit 

AjiioriciLn University 
.Tiirdak, M., P.AIath. 

TURKRT 

Isttuibiil 

Robert Collegre 

neinielt. J. G., P.O.E. 

Bliss, J. C., Dean 
Sc-lpio, Ij. a. 

URUGUAY 

Montevideo 

I'liiicrslly <le In Repiiblicn 
Ma^'A'i, Ai'iistlii, Dean 

WKST 1ND1KS 
Aruba 

Opdyke, .T. B., Lapo Oil & Trns. Co.. 
Eng. 

Curacao 

Telle. I.., Shell Union. M.E, 
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ADMINISTRATORS— KDUCATIONALi 

Adaxnl, A. E., Dean; Mining 
Ailums, A. S., Pro vo9i -elect ; Meoh. rf 
At at. 

AdiiiiiH, Jj. O., Adm. AhhI. 

Adams, O. V., Dean; Civil 
Age, T. R., Dean; Civil 
AlU'ii, A. J., Dlcctrical : Plnta'^ca 
Amarul, 1. M., Director 
Audprson, D. S., Dean Dmcr. 

Arduser, L. P., Vein. Rep. 

Aniisby, II. II., Rcgtutrarj Cirtl 
Auburn, N. P., Dean; Rconomicn 
Avc., F. K.. Dean; Cirif 
Railcy, C. R. 

Bakor, R. H., AsHt. Director 
BaUfi-, R. 1*., Deon 
Halior, Saniiipl, Dean; Civil, atruc. 
Harkor, J. W., Dean; Rlcctrictil, power 
Barlow, H. W., Dean; Aeronautical 
Barnard, \V. N., Director; Atcc/ianical 
BarraduccJ, C. B., Director 
Barn'tf, S. K. 

Bartlaiii, Pj. R., Principal 
Bartlett. R. S., Principal; Phyeice 
Bateman. O. F., Dean; McchaAtcal 
Baxter, R. P., Dean 
Bethel, L. L., Director; IndusMal 
Bibber, H. W., Chairman ; electrical 
Bleirlor, P. S.. Dean; EtcetHcal 
Billiiii's, J. II., Act. Dean; Mechanical 
Blssell, G. W., Dean IJmer. 

Bixler, R. W.. f^taliiitiCH 

Blakeley, J. E, Divertor 

Bliss, C. P., Dean Dmer. ; Mechanical 

Bliss, W. n., Ghent ieal 

Bonrdman, II. S., Prett. Dm. 

Boeltor, li. M. K., Dean; Mechanical 
Bohl, L. T., Chairman; Civil 
Bolton, F. C., Dean; Electrical 
Bond, E. W., Scc.-Trean. 

Bowman, John O., Chancellor 
Bradley, J. A., Z)rofi; Chem. hJ^ig. 
Brandeberry, J. B., Dean; AfnthcmaiieH 
Braiilgan, G. F., Dean; Drawing 
Brierley, J. R., Er. Alumni Sec. 

Brown, J. R., Supervisor 

Bryans, W. R., Asst. Dean; Mech. Mat. 

Buchanan, J. PI., Dean; Civil 

Bunker, J. W. M., Dean; Biol. Eng. 

Burden, B. S., Director; 8oc. 8ci. 

Burden, 11. P., Dea7i; Civil 

Bnrslcy, J. A., Dean; Mechanical h-p. 

Burroughs, F. D., Ed. Dir. ; Mechanical 

Bush, B. II., Dean; Mechanical h-p. 

Bush, Vannevar, President 
Butler, O. M , Dean; Min. Tech., mming 
\idy, \j. C., Act. Dean 
\*ildwell. R. G., Dean 
'alien, A. C., Dean; Mining 
?ninpbe11, L. S.. Act. Dir 
'•amp, F. E., Dean 
''anterhury, S. Li., Head 
-arpenler. J. A., Director; Mining 
■'nrr, A. R., Dean; Chrmirat 
Carson, W. II., Dean: Mineral Tech. 

Case, G. W., Dean; Civil 

Caton, J. J., Director 

iVrda, II. E., Director; Electrical 

Phandlor, E F., Dean Etnrr. ; Civil 

(’hedsey, W. R., Director; Mineral Tech. 

Christensen, N. A.. Dean; Aeron.; Civil 


Christensen, T. J., Director 

Circe, Armuxid, Dean; Civil 

Clarke, C. Jj., Dean 

t'leeton, G. U.. Dir.; Human-Social 

Cloke, Paul, Dean; Electrical 

Cliiverius, \V. T., President 

Clyde, G. I)., Dean; Civil, transportation 

(?oinplon, K. T., President ; Physics 

Comstock, PI. IT., Dean 

Condit, K. II , Dean; Mechanical 

roiiiiolly, J. P., Pres.; Min. Tech, geology 

Conroe, I. A., Com. 

Cook. A. ti.. Director; Electrical 
Ciioke, N. M., Radio 

('oolbaiigh, Al. P\, Pres.; Mineral Tech. 
Cooley, iM. P3., Dean Enter.; Meclumical 
Cowles, \V. II. IT., M athcmutics 
Crawford, I. C., Dean; Ctuil 
Creese, Janies, \'icc Pres. 

Crothers, 11. M.. Dean; Electrical 
Cudworth, J. K., Director; Mineral Tech. 
Ciillimore, A. R., President : Civil, struc 
Cummings, II. N., Vice Pres.; Civil 
Curtis, JI. A., Dean; ChemictH 
Dace, F. E., Dean; Electrical 
Daggett, P. II., Dean; Electrical 
Daniel, J. L., Dean; ('hemisiry 
Di'uicls, J. M., Dir. Stud. Per.; Mechan- 
ics 

David.«-'ou, JI. Jj., 8upt. 

Davies, C. PI., 8vv., A. 8. M. E. 

Davis, G. J., Jr., Dean; CUitj hydraulics 
Davis, G. W., Act. Dir. 

Davhs, 11. 1j , I orutional Director 

Davis, II. N., President ; Mechanical 

Dawson, F. Al.. Dean; Civil, hydraulics 

Dearborn, R. II., Dean; Electrical power 

Deesz, Jj. A., Dean: Electrical 

Delaney, W., President 

Diekiiisoii, J. L. Aeronautics 

Di liman, G. C.. President 

Dirks. II. B., Dean; Mcch. heat power 

Disiiue, R. C., Dean : Electrical 

Dlstler, T. A., President 

l>obbH, Ji'. PI., PvineApal 

Dodge. II. li . President 

Doherty, R. P3.. President; Eteetrieal 

Dolve, R. M., Dean; AIcchanical 

Donnell, P. S., Dean; Civil 

Doiigberly, N. W., Civil 

Douglas, E. C., Dean ; Civil 

Downing, L. K.. Dean; Civil, trans. 

Dnekerlhg, W. E., Dean ; Civil, struc. 

Dudley, R. W, Dean; Jfechanieal 

Diinkle, R. W., President 

Durlund. M. A., .issf. Dean; Mavh. des. 

Dutton, D. W., Director 

Dutton. 1 1. P.. Dean; Industrial 

Dyer, W. B., Dean 

Plarle, S. B., Dean; Mcch. heat power 

Eekcl, C. Ij., Dean; Civil 

Mckhnrd. G. P., Dean; Civil 

Ell, C. S., Presiden.t ; Civil 

Ellingsnn, Mark, President 

Pllllott, PI. C., President 

Elliott, R. W., Compt. ; Physics 

Emerson, C. L., Vice President 

Plmcrsoii, L. A., Asst. Dean; Ind. Ed. 

Enger, M. L., Dean; Civil; Afech. d Mat. 

Eshbach, O. W., Dean; Electrical 

Evans, J. C., Director; Power 

Faig, J. T., President ; Afech. heat power 

Farrell, P. D., President 
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Farris, M. E., Dean; Blech, mach. deeiffn 
Felker, F. M., Dean; EoonomUsa 
Felffar, J. II., Dean Em. 

FerguBou, O. J., Dean; Eiectrical 
Field, ITloyd, Dean; Alathemalica 
Finch, J. K., Aaaoc. Dean; OivU 
Fisher, E. J., Aaat. Director 
Fisher, James, Dean; Mining 
Fitch. A. E., Aant. Dean; Architeoturc 
Flanders, M. M., Dean; Electrical 
Flath, E. II. Dean; Electrical 
Focke, T. M., Dean Em. 

Fonseca, C. S., Director 
Fort, Tomlinson, Dean; Blathematica 
Freund, C. J., Dean; Indus. Adminis. 
Frlgon, A., President 

Furman, F. I)., Dean; Mech. mach. design 

Garnet, M. 11., Registrar ; Civil 

Gurrun, F. W., Dean; Civil 

Gatje, G. 11., JS'upl. Schools 

Gaudefroy, H., Asst, to Dean 

Gault, A. E., Dean; Mathematics 

Gaum, C. G., Blechanical 

Gerhardt, U. M., Asst. Dean; Arch. Eng. 

Gilchrist, Gibb, President; Civil 

Gllniour, W. A., Coord.; Math.; Civil 

Gieeson, O. W., Chemical Eng. 

Goff, J. A., Dean; Blech., thermodynamics 
Goodrich, U. I)., Dean; Ciril, hydraulics 
Gorder, L. O., Radio 

Gough, A. C., Dir.; Mech., mach. design 

Gowdy, R. C., Physics 

Graham, J. II., Dean; Min. Tech., metall. 

Greene, A. M., Dean; Mech. heat power 

Gregory, F. A., Principal 

Grlnter, L. E., V. P., Dean; Civil 

Gross. II. W.. Dean 

Guelpa, L. B., Mathematics 

Gus, C. B., Em, Sec,; MechanUse 

Haas, M. E., Dean; Chemical; Chemistry 

Hall, R. A., (*o-Chairman; Civil, siruc. 

Hall, W. 11., Dean; Civil; Sanitary 

llaiuinond, H. P., Dean; Civil; Sanitary 

Hammons, W. M. 

Hunnuni, J. E., Affjif. Dean; Industrial 

Harder, O. E., Asst. Dir.; Mech. d Mat. 

Harper, A. C., President ; Mechanical 

Harper, S. M., Principal 

llarrelson, J. w., Dean 

Harrington, L. C., Dean; Mech. d Mat. 

Harrison, K. M., Coordinator 

Haskins, G. W., Major 

Hausmann, E., Dean Emer.; Physics 

Haynes. H. A.. Principal 

Ilenld, II. T., President ; Civil, structural 

Hebard, W. J., Director; Indus. Admin 

Henderson, F. R., Acting Dean 

Ilenllne, H. II., Sec., A. I. E. /;. 

Hennessey, W. J., Asst. Dean 
llennlnger, G. Ross, Editor, A. /. Vj. E. 
Ilershman, J. B.. Pres.; Physics 
Uibshman, N. R., Dean; Power 
Hicks, W. N., Ethics d Religion 
Hitchcock, E. A., Dean Emer.; Civil, con. 
Hitchcock, L. \V., Acting Dean 
Hobson, J. B., Electrical 
Ilockema. F. C., Dean 
Hodge, W. W., Dir. Chemical 
Holbrook. E. A., Dean; Min. Technology 
Holland, U. C., Asst, to Dean 
Hollister, S. C., Dean; Mech. and Mat. 
Holmes, M. B., Dean; Ceramics ; Chemical 
Hopper, J. S., Asst, to Dean; Mechanical 
Hotchkiss, W. O., Pres. : Min. Tech., min. 
Houchens, .T. M., Co-ordinator 
Howe, E. D., Aaat. D., Mechanical 
Howe, J. W., Dean; Civil 
Howell, B. J., Registrar 
Iluckle, M. S., president; Mechanical 
Hughes, G. G., Dean; Mechanical 


Hume, Alfred, Chancellor Emer.; Civil 
Hunter, M. Dean; Metallurgy 
Hutchlsson, E., Dean; Physios 
Hynes, R. Asst. D. 

Jackson, D. C., Jr., Dean 
Jacobs, L. S., Capt. 

Jagger, J. E., Civil 
Jakouky, J. J., Asst, to Pres. 

Jessup, W. B., Field Sec., A. 8. C. E. 

Jett, D. B., Dean; Civil 

Johnson, F. B., Dean; Electrical 

Johnson, L. H., Dean; Civil, structural 

Johnson, R. Machine Design 

Jones, E. N., President 

Jones, J. O., Dean; Hydraulics 

Jones, W. N., Director; Chemical 

Jordan, II. II., Assoc. Dean; Civil ; Draw 

Kapp, C. A., Director; Industrial 

Keene, A. T., President; English 

Kegerreis. Roy, Physician 

Keller, A. R., Dean 

Keller, E. L., Dir., Eng. Ext. 

Killian, J. R., Exec. Vice Pres. 

Kimball. 1). S.. Dean Emer.; Mvchanicai 
Kimball, R. M., Asst, to Pres. 

Knapp, W. A.. Asst. Dean; Civil, sfriic. 
Kniidson, C. M.,.Deany Chemical 
Koch, R. L., Cashier 
Koepke, C. A., Adm. Asst.; /. B, 
Kouweiilinvei). W. B., Dean; Elec. Eng. 
Kruszku, E. J., Dean; Mechanical 
Kurtz, G. II., Pres. 

Lake, W. S., Dean; Economics 

Lainbie, J. R., Dir.; Civil 

Lampe, J. 11.. Dean; Electrical 

Langenhelm. It. L., Death ; Civil 

Lnngsdorf, A. S., Dean; Electrical 

Larson, Ed., Ex. Secretary 

Lnssalle, L. J., Dean; Mech. and Mat. 

Lawnll, C. B., Pres.; Mineral Tech. 

Lawrence, E. G., President; Electrical 

Leahy, J. F., Director; Chemistry 

Lees, J. W., Dean 

Leighton, T., Director 

Leland, O. M., Dean Emeritus 

Leo, Bro. A., Dean; Cirll 

JjeVage, C. B., Asst. Sec., A. 8. M. E. 

Lester, O. C., V. P. d Dean; Physics 

LeTelller, L. S., Dean; Civil 

Lewis, F. J., Dean; Civil; Sanitary 

Lilly, S. B., Dean; Civil, hydraulics 

Lind, S. C., Dean; Chemical, Chemistry 

Lindsay, F. B., Assist. Chief; Math. 

Linsenineyer, F. J., Mechanical 

Loew, E. A., Dean; Electrical, power 

Londono, J. B., Director 

Lovell, A. II. , Asst. Dean; Elec., power 

Mackenzie, C. J., Dean; Civil; Sanitary 

MacKinnon, J. C., Registrar 

Maclin, B. R., Pres. ; Eng. Drawing ; Shop 

MacQulgg, C. E., Dean; Min. Tech. met. 

Maggl, A.. Dean 

Malcolm, W. L., Director; Civil 

Marston, Anson, Dean Emer. 

Marteena, J. M., Dean 
Martinez. P. T., Director: Civil 
Masson, IT. J., Asst. Dean: Chemical 
McClelland. B. H., Technology Lihrarlan 
McDaniel, J. E., Director, Coop. 

McElroy, D. L., Director, Mines 
McGivcrn, J. G., Dean; Mechanical 
McKinney, J., V. P, d Ed. Dir. 

Melvin, H. W., Dean; English 
Memory, N. H., Director 
Metzenhelm, H. II., Compt.; Elec., power 
Millar, A. V., Asst. Dean; Drawing 
Miller, B., Chemical 
Miller, J. G., Prin.; Mechanical 
Mitchell, Louis, Dean; Civil, hydraulics 
Mitchell, W. L., Deand Mechanical 
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Moon*, II., 8oc. Auto. Eng. 

Moore, R. F., Per. Dir. 

Morehouse, J. S., Dean; Mechanical 
Moreland, E. L., Dean; Electrical 
Morey. C. W.. President; Civil, structural 
Morgan, J. R., Dean 

Mott, W. B., Dir. Enter. ; Civil, hydraulics 
Moyer, J. A., Director; Elec.; Mech. 

Nash, P. C., President; Civil, structural 
Needy, J. A., Dean; Mech., heat power 
Nethken, H. J., Acting Dean 
Newman, A. B., Dean; Chemical 
Nichols, C. R., Dean; Electrical, power 
Nightingale. W. E., Director 
Nllson, A. R., Director: Electrical 
Noffslngcr, J. S., Director 
Norris, E. B., Dean 

Norwood, J. N., President; Ceramics 
Nudd, W. E., Registrar; Eng. Drawing 
O'Brien, M. P., Dean ; Afrchanical 
O'Connor, O. R., Head; Naval Arch, d 
Marine Eng. 

Oiiiisted, C. T., Asst. Dean; Mechanical 

Olney, R., Scc.-Trcas. ; Agriculture 

Orrego, P. L., Director 

O’Shaughuessy, Louis. Director; Math. 

Oswald, C. T., Chairman 

Painter, R. J., Asst, to 8eo., A. 8. T. M. 

Palmer, S. G., Dean 

Paniiska. P. C., Asst. Prtn . ; Eng. Drawing 
Parks, P. C., Vice Pres. 

Parsons, A. B., Secretary, A.I.M. d M.E. 
ParHoiiB, II. M., Secretary d Registrar 
Patrick, K. R., Com. Officer 
Patterson, L. L., Dean; Elcct'i'ical 
Peebles, J. B., Dean 

Peebles, J. C., Acting Dean; Mechanical 

Pegado, II., Director 

Pegrnin, O. B., Dean; Physics 

Pender, Harold, Dean: Electrical 

Pereira, O. M., Rector 

Peiirlfoy, R. L.. Dir.. Civil, hydraulics 

Phelps, J. M., Adm. Coun. 

Pletenpol, C. J., Dean 

Polter, A. A., Dean: Mech., heat power 

Pratt, Charles, Sec. Bd. Trustees 

Prentice, D. B., Pres.: Economics ; Mech 

Raudenhush, C., Dean 

RavUz, S. P., Director; Met. 

Ren, O. P., President 
Reber, L. K. 

Rew, Irwin, Trustee 
Ridings, P. O. 

Rietzke, B. IT., Pres.; Electrical 
Risk, O. P., Pres. ; Electrical 
Robbins, P. IT., Dir. Civ. Tr., Civil 
Robert, J. M., Dean; Mech., mach. design 
Roberts, Milnor, Dean; Min. Tech, mining 
Robinson, M. B.. Director; Indus.; Mech. 
Rocha, M. dn. Director 
Rodman, W. S., Dean; Electrical, power 
Roever, P. II., 8upt. 

Rogers, H. S.. Pres.; Civil, hydraulics 

Ross, J. A., Dean; Mech., heat power 

Ross], B. E., Dir., Welding 

Rowe, C. E., Asst. Dean; Drawing 

Rowley. P. B., Director: Mechanical 

Roys, F. W., Mechanical 

Roza, B. W , Director 

Ruggles, B. W., Director 

Ruiz, V. V., Director 

Sackett, R. L., n^.an Emer.; Indus,; San 

Savant, D. P., Dean ;*Electr\cal, power 

SaTllle, Thorndike, Dean; Civil; Sanitary 

Sawyer, C. N., Colonel 

Schilling, B. W., Dean; Electrical 

Schlmmel, F. A., Chairman 

Schlesinger, O., Director 

Schubmehl, R. J., Acting Dean 

Schureman, L. R., Field Rep. 

Schutt, W. H., Pres.; Industrial 


Sclplo, L. C.,Dean; Mechanical 
Seabury, O. T., Sec., A. So. C. E. 

Scarle, F. E., Supt. 

Seaton, R. A., Dean; Mech.; Mech. d Mat. 
Sessums, R. T., Dean; Civil 
Seulberger, F. B., Dean of Students 
Severance, D. P., Asst. Reg.; Electrical 
Sexton, F. II., President; Mineral Tech. 
Slepert, A. F., Dean; Education 
Sklles, W. V., Dean; Mathematics 
Slaymaker, R. R., Dean: Machine Des. 
Sloan, K. I)., Dean; Power 
Smith, E. !>., Master ; Industrial 
Smith, L. F., Assoc. Supervisor 
Sobey, Albert, Director; Industrial 
Soreuscii, E. P., President 
Spnhr, R. II.. Director 
Spence, T. R., V. Dir. 

Spencer, II. L., Pres.; Mrchuninal 
Spencer, R. L., Dean: Industrial ; Mech 
Stanton, C. B., Supervisor; Civil 
Sliipley, E. It., Acting Dean 
Steinberg, S. S., Dean; Civil, highways 
Stevens, D. S., Personnel Officer; mech. 
Stevenson, M. Ii., Dean 
Stocker, G. P., Dean; Civil, structural 
Stratton, L. !>., Dean; Chemistry 
Stroubel, E. J., Dean and Registrar 
Strohm, R. T., Dean; Mechanical, rejrig. 
Sullivan, G. L., Dean; Mech.; Indus. 
Siiinwall. U. li., Dean; Civil 
Sunqiiltil, P. R. .4 a^oc. Ed. Officer 
S.vpherd, \V. ()., Act. Pres. : English 
Tappan, F. G., Director; Elec, power 
Taylor, A. Ii., Electrical 

Taylor, B. T* , Asst, to Pres. 

Taylor, H. Jfi., Act. Prbi. 

Terrell, 1). V., Asst. Dean; ('ivil 

Thomas, K. M., Dean; Min. Tech. 
Thomson, P. A., Pres.; Min. Tech., mining 
Thorogood, B. K.. Director; Mechanical 
Thresher, B. A., Economics 
Tiblmls, C. A., Dean; Chemistry 
Towle, G. \V., Coordination 
Townsend, A. Ij., Director; Meehanical 
Trent, C. E., onager; Electrical 
Trill na, ,T., Dean 
Turnbull, \V. I)., Junior Dean 
Turneaure, P. K., Dean Enter.; Civil 
Van Ilouten, R. W., Asst. Dean; Civil 
Van I.eer, B. R., President; Civil, hy- 
dvaulies 

Vnnnole, R. L.. Asst, to Pres. 

Van Pelt, J. K., Asst. Dir.; Min., geology 
Vaughan, L. L., Acting Dean 
Vaughn, K. W., Outdance d Tests 
Vivian, R. B., Dean; Chemical 
von Urff, II. A.. Chief Bibliographer 
Wales, R. L., Dean; Mechanical 
Walters, Raymond, President; English 
Walton, T. O., Prvs. Emer. 

W^aiidmacher, C., Dir. ; Structural 
Watson, W. S.. Dir. Adm.: Psy. 

Weldleln, E. R., Dir.; Chem. Chemistry 
Weil, Joseph, Dean; Electrical, comm. 
Welser, Harry B., Dean; Chemistry 
Werwath, K. O., Registrar; Economics 
Westergaard, II. M., Dean; Civil ; Mech. 
Whelan, D. B., Dean; Civil, surveying 
Whipple, G. F., Director; Sanitary 
White, A. B., Director; Metallurgy 
White, J. P., Dtr.Adm.; Coord Vet. 

White, R. A.. Head of Eng. 

White, W. C., Dean; Electrical 
Whlttemore, .7. M., Assoc. D., Ceramics 
Wickenden, W. E., President; Electrical 
Wiggins, D. M., President 
Wilcox, H. Q., Dean, Mines 
Wiley, R. B., Director; Civil; Sanitary 
Wilkinson. F. L., Dean; Mech., heat power 
Willard, A. C., President; Mechanical 
Williams. C. C., Consultant; Civil 
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Williams, B. S., Dep. Dean; Metallurgy 
Wllllstoi^ A. L.j. Prin. Etner. 

Wilson, C. L., Dean; Mineral Tech, 

Wilson, F. C., Dean 

Winn, C. C., Dean; Mechanical 

Winslow, A. B., Dean; Civil, structural 

Wood, B. D., Director; Psychology 

Woods, J. B., Director 

Woolrlch, W. R., Dean; Mechanical 

Work. W. R., AsHt. Dir.; Electrical 

Yellott, J. I., Director; Heat Power 

Ygiirtua, L. M., Dean 

Young, C. R., Dean; Civil 

Young, W. M., Dean; Electrical, power 

ADAIINISTBATORS— INDUSTRIAL 

Ackcrmuii, A. J., Civil 
Agllip, P. T. 

Atidi‘H, A. S., Mechanical 
Andrews, G. O., Personnel 
Anderson, N. 11., Aeronautics 
Applegate, C. E., Field Eng. 

Atkinson, F. G., Chem,; Mech.,Mfg. proc. 
All ten, R. L., Aero. 

Barker, C. AI., Electrical 
Dudley, J. E., Mechanical 
Bailey, A. U., Asst, to V. P. 

Bailey, N. P., Mechanical 
Baker, E. G., Mathematics, 

Baker, R. A., Sales Mgr. 

Bangs, J. K., Industrial 
Bnrdsley, O. E., Civil 
Bass, L. W., Chemical 
Bauer, G. C., Aeronautics 
Bayless, W. A., Drawing 
Beeeher, M. F., Dir. Research 
Behrens, R. G., Mgr, 

Belknap, J. H., Elec.; Ind.; Mech. 
Benjamin, C. G., Vice Pres. 

Bennett, W. H., Dir. Res. 

Billings, B. M., Chemistry 
Bishop, W. W., Aeronautics 
Booher, E. E., Vice. Pres. 

Booth, A. A. K., Mech. d Mat. 

Boring, M. M., Per. Dept. 

Bose, S. N., Electrical 
Boyan, E. A., Industrial 
Boynton, P. W., Per. Mgr. 

Brenton, Walter, Chief Engineer 
Bridgman, D. S., Electrical 
Blinker, W. E., Chemical 
Bruner, W. I)., Coordinator 
Buck, A. M., Electrical; Mechanical 
Byerlay, II. L., Electrical 
Carpenter, Otto, Sup. College Rel. 
Chesterman, F. J., Electrical, comm. 
Chilton, T. H., Dir. Tech. Dir. 

Clark, A. N., Tech. Ed. 

Clifford, A. C., Personal I 
Close, G. D., Personnel 
Cobb, W. C., Editor 
Coburn, Theo. 

Collyer, Norman, English; Ocneral 
Colvin, P. II.. Aeronautics 
Converse, F. P. 

Cope, S. R., President 
Crane, B. M., President 
Crosby, L. S., Qen. Per. Supt. 

Condon, E. U., Physics 
('rouse, W. H.. Electrical 
Cushman, P. A., Mech. d Mat. 

Davis, A. F.. V. P. d Sec. 

Davison. A. W., Oen. Eng. 

Deller, R. A., Electrical; Physics 

Dlbert, H. M.. Civil 

Dietz, J. W.. Per. Rel. Mgr. 

Dooley, C. R., Mgr. Ind. Rel. 

Dorfinnn, L. O., Patents 
Dow, P. A., Aeronautics 
Dowman, W. S., General Eng. 


Doyle, F. B., Mechanical 
Dudley, B^^ Electrical 
Barle, C. R., Mechanical 
Edgarton, L. S., Personnel 
Evans, F. U., Industrial 
Farnbam, G. W., Vice Pres. 

Ferguson, J. L., Plant Eng. 

Ferry, A. L., Br. Mgr. 

Flsmer, D. B., College Service 
Fleming, A. P., Electrical 
Fletcher, L. J., Agricultural Eng. 

Foote, J. H., Elec, power; Mech. power pi. 
Foss, M. M., President 
France, V. O., Manager 
Franklin, J. P., Meth. Anyl. 

Fry. T. ('., Mathematics 

Furia, J. J., Industrial 

Furry. W. G., Aeronautics 

Glendinnlng, Willlain, Electrical, power 

Graves, H. P., Manager 

Gray, G. H., Electrical 

Haller, (;. L., Research 

Hamilton, E. P., President 

Harris, B. T., Pub. Rep. 

Harris, 11. E., General, Mechanical 
Heard, M. E., Dir. Res. 

Ileany, A. G., Mgr. Text-Book Dept. 

Heffner, R. J., Electrical, communication 

llenney, K., Electronics 

Henry, L. L., Asst. Dean; Mechanical 

llertzler, K. A., Director 

Hinckley, A. D., Electrical 

lllndle, N. F., *SVc?. 

Hobbs. R. P., Manager 

Hotchkiss, C. H. B., Mech., heat power 

llowson, B. T., Vice Pres.; Civil 

Jacobs, S. N., President 

Jappe, K. W., Economics; Industrial 

Jewett, F. B., Prvsidenl ; Electrical 

Johnson. W. C. Aeronautics 

Keith, W. B., Asst, to V. P . ; Electrical 

Klrkpntiick, »S. !>., Chemical 

Kolb. W. K., Civil, surveying ; Industrial 

Lambert, L. S., Electrical 

Lane, D. F., Sup. Apprvn. 

Langsuer, Adolph, Ch. Eng. d ’Supt. 
Larson, E., Ex. Err. 

LaVnlle, P. P., Eng. Exam. 
liee, K. S., Engineer 
Lee, R. L., Textile 
Leng, R. B., Mfg. Per. 

Leslie, M. W., Communications 
Lester, Bernard, Asst. Sales Mgr. 
Lewlsohn, S. A., Mining 
Long, J. D., Agricultural 
Long, AI. B., Asst, to r. P. 

Maddock, J. K. 

Madsen, H. C., Elect rival 
Magnuson, E. E. 

Malby, H. S. 

.Manning, II. L., Industrial 
Martin, F. F., Indus. Rel. 

Matson, K.. Engineer 

McCurdy. II. B.. Editor d Asst. Mgr, 

Mcllvnln, J. M., Chemistry 

McIntyre, L. W., Civil 

McKeon, J. C., Super., Graduate Study 

Meade, K. A. 

Miller, J., Industrial 
Mills, Joh^ English 
Mills, M. B. 

Mitchell, W. H., Vice President 
Montague, B. N., Employ. Security 
Montgomery, O. D., Mgr. Stud. Tr. 
Morehouse, T. C., Mgr. Coll. Dept. 

Morris, S. B., Elec, d San. 

Morrison, II. R., Asst. Mgr. 

Muir. R. C^ Electrical 
Mundt, A. J., Electrical 
Murphy, A. J., Staff Sup^ 

Murphy, J. W., Engineer' 
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NarbutuvHkib, P.p Electrical 
NicholBon. II. P..Pre8.; Mining 
O’Brien, E. W., Electrical; Mechanical 
O’Plel, C. (*., Chief, Airways lir. 

Of^burn, 8. C., Chemical 

Oliver, J. C., Reg., Aesn. Prof. Bng. 

Palmer, D. M.. Mechanical 

Parker, J. C., Economics; Elec.; Mech. 

Pearl, W. A., Vice Pres.: Mfg. Prnv. 

Peerv, D. J., Stress Anal. 

Pendray, G. E., Mechanical 
Perrone, S. A., Costumer Enff. 

Perry, J. II., Tech. Inv. 

Perry, J. P. II., Vice Pres. 

PeterHon, A. 1., Industrial 

Peterson, P. T., Mechanical 

Preismnn, A., Direct or 

Prior, T. W., Personnel 

Rath, E. R., Electrical, power ; Industrial 

Reed, K. W., Indus.; Mech., mach. design 

Reid. C. T., Dir. Ed. 

Rhodes, T. J.. Research ■ 

Richards, V. E., Supervisor 
Rlkcr. C. R., Sup. Ext. Tr. 

Rinehart, II. W., Personnel 
Roberts, E. B.. Asst. V. P. 

Rodman, G. K., Ind. Relations 
Raltzer, B. II., Mechanical 
Schart. W. J. 

Searles, C. L.. Pub. d Oivie Rel. 

SeidI, J. C. G., Dir. Personnel 
Sette, P. J.. Sanitary 
Shepherd, M. L. 

Sliif^siad, Ole, Cicil 
Skelley, C. Ij., Assoc. Ed. 

Smith, IT. P. 

Smith, M. W., Vice Pres.; Elcctncal 

Snyder, J. S.. Asst. Mgr. Ed. Dept 

Stace, P. N., Editor 

Stein, I. M., Electrical 

Stevens, A. C., Electrical 

Stevenson, A. R., Elec., power; Mech. 

Stone, R. L., Ceramics 

Sveiisen, C. L , Drawing 

Swartz, B. K.. Psychology 

Tatnall, P. O., Mechanics and Materials 

Thomas, O. B., Per. Director 

Thompson. J. S., President 

Tice, L. W . Asst. Mgr. Coll. Dept. 

Town, G R., Electrical 
Trlest, R. M., Vice Pres. 

Turner, A. W., Agriculture 
Turner, P. M., Chemical 
Tyler, E. J., Dir., Coll. Dept. 

V'’ncha, Pred., Dev. Eng. 

Van Gordon, J. H. 

van Wert, Ij. R., Chief Met. 

Vajj^tborf?, 11. A.. President: Research 
Wallace, L. W., Dir. Eng. d Research 
Walls, J. A., President 
Walters, .1. E. 

Warrlnf^ton, 11. M., Asst. Vice Pres 
Waters, E. W. 

Watson. 11. M., Radio Eng. 

Watt, D. M.. Pers. Asst. 

Weems. W. R., AAF Eng. School. 

Weir, J. J., Eng. Draw. 

Welsh, P. W. 

Wiley, W. B., Secretary 
Wiley, W. O., Chairman of Board 
Will, R. T., Aeronautics 
Wlssman, K. E., Plant Methods 
Work. L. T., Chemical 
Worthington, C. G., Becretary 


ABBOXAUTICS 

Akerman, J. D., Mech. d Materials 
Alexander, Nicholas, Math. 
Alsmeyer, W. <’, Structural 


Arnold, J. E., Mech. d Met. 

Baker, R. D., Heat Power 
Barton, M. V., Mechanics 
Blenkush, P. G. 

Brlmhall, O. B. 

Brown, F. N. M. 

Bruhn, E. P., Mech. and Mat. 

Bryan, C. II., Oencral 
Churbuck, L. M., Mathematics 
Coan, J. M., Structural 
Coburn, J. M. 

Colvin, P. H. 

Conlon, E. W. 
de Laubenfels, C. R. 

Dickinson, J. L. 

Plnlayson, P. S., Machine Design 
Praas, A. P., Mechanical 
Gossard, M. L., Cicil 
Harrington, U. P. 
llcmkc, P. E. 

Henry, H. J., Mechanical 
Hewitt, C. M., Automobile 
Higgins. G. J. 

Hoff, N. J., Mechanics 
Hunt, D. C. 

JohuHon, L. V., Physics 
Jones, B. 

Klemln, Alexander, Mech. d Mat. 

Kuethe, A. M. 
ijiston, J., Heat Power 
Docke, A. A., Industrial 
Liiiide. O. JJ. 

Mallctt, P. M., Mathematics 
-Meiulowcrofl. N. 

Merriam, K. G., Mechanical; Mechanics 
Mills, M. E., Design 
Nelson, W. C. 

Niles, A. S., Civil 
Ocvlrk, P. W., Mtehanica 
Parkinson, L. R. 

Pavian, 11. C.. Mechanical ; Mech. d Mat. 

Peery, D. J., Mceh antes 

Pinkerton U. M., Physics 

Pitts, U. G., General; Mech. d Mat. 

Ruever, P. 11., Industrial 

Scott, G. A., Economics 

Shanley, P. R., Mechanics 

Shreve, D. K. 

Shutts, W. H., Mat hr mat its 
Smith, R. H., M at hemal tes ; Physics 
Speas, Asst, to Vice Pres. 

Steinbiicher, P. R 
Stillwell, H. S.. Mechanics 
Strom, G. II., Mechanics 
Teichinunu. P. K., Mech. d Mat. 
Tharratt, G., Drawing 

Thompson, aM. J., Oencral; Mech. d Mat. 

Tweney, G. H., Mechanical 

Veal, C. B., General; Mechanical 

Von Escheii, G. L.. Structural 

Weske, J. R.. Mechanical 

Wickersham, R. O., Mcch. d Met. 

Wllsey, K. P., Mechanics 

Wilson, G. C., Mechanical 

Wood, II. A., Mathematics 

Wood, K. D., Mechanical 

Younger, J. E., Mechanical ; Mcch. d Mat 

AOBICUL.TURAL BNOINEBRINO 

Altkenhead, William 
Ayres, C., Civil 
Bainer, Roy 
Barger, E. L. 

Barre. H. J., Physics 
Beresford, Hobari 
Berggren, W. P.. Physics 
Boss, Wm., Mech & Indus. Eng. 

Brackett, E. B.. Civil 

Davidson, J. B., Mechanical, mach. des. 
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Fenton, F. C. 

French, O. C., IlydrauHcn 

Giese, H.. Architecture 

Ilazen, Ij. E.. Drawing 

Jones, F. R., Mechanical 

Kulp, M. R.. Civil, hydraulice 

Lehmann, E. W., Electrical 

McCuen, G. W„ Shop 

McKlbbrn, E. Q., Mcch., refrigeration 

Price. F. E. 

Roe, II. B.. Civil, hydraulics 
SchwanloH, A. .]., Mechanical, mach. dee 
Turner, A. \V. 

Vaugh, M., Industrial 
Van Vlark. C. il., Mechanics 
Walker, II. IV, Civil 
White, II. B.. Architecture 
Wooley, .1. C., Economics 

ARCIIITECTIJKR 

Buumgarteu, W. L.. Drawing 
Beal, G. M. 

Brazdn, L. P. 

Dornberger, W. W.. Mech. d Mat . ; San 
Gelotte, E. N., Mathematics 
Glenn, E. W. 

Johnstone, B. K. 

Kellogg, J. M. 

McCollum, A. R.. Mechanic Arts 
Ronan. W. C., Mathematics 
Seaver, H. L., History 
Sutton, C. R., Landscape 
Taylor, W. A. 

Turner, W. W. 

Winslow, R. E. 

ABCIllTECTrilAIi ENGINEERING 

Blakeslee, L. R.. Mathematics 
Dietz, A. G.. Mech. d Mat. 

Gorhardt, II. O., Drawing 
Harris, C. L., Civil, structural 
Holman, L. W., Civil, surveying 
Kimball, A. H. 

Pollard, J. J., Construction 
Rlchardsoo, L. A., Structural 
Rosclla, E. G. 

Spagnuolo, J. E. 

Stutterd, H. J., Mathematics 

Voss, W. C., Civil, const.; Mech. d Mat. 


CERAMICS 

Amberg, C- H-t Mining 
Andrews, A. I. 

Birch. R. B.. Min. Tech. 

Campbell, R. M., Indus.; Min. Tech., min 
Carruthers. J. L. 

Dodd, C. M.. Civil 
Fr<lchette, V. D. 

Harman, C. G. 

Hursh, R. K., JJeat Power 
King, R. M., Chemical 
Merritt. C. W., Afin. Tech, 

Mohr, J. O., Mining 
Norton, F. II. 

Sheerar, L. F., Mechanics 


CHEMICAL ENGINEERING 

Anderson, F. A., Chemistry 
Bailey, C. R. 

Bain, J W. 

Baker; C. I*., Chemistry 
Banchero, J. 

Barnes, W. R. 

Barrett, B. C., Chemistry 
Baskervlll, W. H. 

Basore, C. A. 


Bates, H. T., Chemistry 
Bebie, Jules 

Belsler, W. H., Chemistry 
Bishop, C. A. 

Bishop, F. F., Min. Tech., pet. d nat. gas 
Blumonfeld, H. S., Misieral Tech. 

Boarts, R. M. 

Bonilla, C. F. 

Borgmann. C. W., Mineral Tech. 
Braldecb. M. M., Sanitary 
Bray, J. L., Mineral Tech., metallurgy 
Bright, R. 

Brown, G. G. 

Ceaglske, N. H. 

Church, J. M., Chemistry 
Coates, Jesse 
Colburn, A. P., Chemistry 
Coles, 11. L. 

Conrad, F. 11. 

Cooley, A. M., Min. Tech., metallurgy 

Coonlcy, L. S., Chemistry 

Coons, K. W., Metallurgy 

Cooper, A. H., Chemistry ; Mechanical 

Coiill, J., Refrig. 

Crawford, T. S. 

Deller, A. W., Patents 
Deschner, W. W. 

DeWltt, C. C., ( hem. : Min Tech. 

Dixon, T. G., Chemistry 
Dodge, B. F., ('hemistry 
Donnelly, H. G.. Mineral Tech. 

Doody, T. C., Ohem.; Physics 
Douglass, 1. B. 

Drew, T. B. 

Duncombe, C. G., Chemistry 
Dwyer, O. H. 

Bdell, G. M., Mcch. d Mat. 

Elgin, J. C. 

Ernst, R. C. 

Fairbanks, II. V., Metallurgy 
Faith, W. L. 

Fisher, R. A., Chemistry 
Furnas, C. C., Aeronautics 
Gaffney, B. J., Mathematics 
Garber, J-T. J., Chemistry 
Gardner. II. S. 

Glesy, P. M., Chemistry 
Gower, A. II., Mineral Tech. 

Graves, II. E. 

Greene, J. W. 

Griffith, R. T. 

Gudebskl, H. C. 

Han slick, R. S. 

Ilartsook, A. J., Chemistry 
Hauser, E. A., Chemistry 
Herndon, L. K. 

Illndle, N. F., Mechanics 
Hixson, A. W. 
flonnell, P. M. 

Hougen. O. A., Chemistry 
Hoyt, C. S. 

Huffman, .1. R., Chemistry 
Hunt, L. W., Chemistry 
Jones, S. S., Plastics 
Jonnard, A. 

Kammermeyer, Karl 
Kat^ D. L. 

Keeffe, O. C., Physics 

Keevll, C. S.. Chemistry 

Keyes, D. B., Chemietry 

Kinney, G. F., Chemistry 

Klntner, R. C., Chem.; Min. Tech., metall 

KIrkendall, B. O., Metallurgy 

Knight, O. 8.. Chemistry 

Koehler, W. A., Ceramics 

Koffolt, J. II. 

Kohler, A. S., Chemistry 

Koth, A. W., Min. Tech., metallurgy 

Kowalke, O. L. 

Kunz, R. M. F., Chemistry 
Larlan, M. O. ^ 
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Lauer, B. B., OhemMry 
Lavlne, Irvin 
Lewis, S. C. 

Lewis, W. K. 

Llcht, W., Chemittiry 
Lindsay, J. D. 

Lltkennous, B. E. 

Llvlngood, M. D. 

Loflln, Z. L. 

Lorah, J. R. 

Lovell, C. L., Chemistry 
Ludt. R. W. 

Luebbers, R. H., Sanitary 
Luke, C. D. 

Lukens, H. S., Chemistry 
MacDonald, J. U., Metallurgy 
Macliwart, Q. M. 

Mack, D. J., Metallurgy 
Malakoff, H., Chemistry 
Mann, C. A., Chemistry 
Marlles, C. A. 

Martin, J. J. 

Mason, J. W. 

McAdams. W. II. 

McCormack, Harry 

McCormack, R. II , Chemistry ; Economics 
McCready, D. W. 

McGrady, D. D. 

McLain, Stuart 
McLaughlin, R. R. 

McMlllen, B. L. 

Miller, C. O. 

Molstnd, M. C.. Economics 
Montlllon, G. H. 

Montrose, K. D. 

Morgan, J. C., Coordination 

Morgan, J. J., Min. Tech., pet. d nat. gas 

Morgen, R. A., Chemistry 

Moulton, R. W. 

Murphy, N. F., Chemistry 
Oberg, A. G. 

Oden, B. C., Industrial 
Oglesby, J. L. 

Olln, H. L., Fuel Tech. 

Olsen, J. C., Chemistry 

Othmer, D. F., Chemistry ; Industrial 

Othmer, M. B. 

Overensh, R. L. 

Peck, R. E., Phys 
Perry, J. II., Economics 
Perry, R. J. 

Petrie, J. M., ('hemistry 
Pettyjohn, B. S. 

Phillips, J. B., Chemistry 
Pierson. W. N., Kcfrlgvi utioH 
Prlen, C. H. 

Radasch, A. H. 

Ragatz, R. A., Metallurgy 
Randall, Chemistry 
Randolph, B. B., Mechanical 
Rhodes, F. H. 

Rich, R. E. 

Rush ton, J. H. 

Ruth. B. F. 

Schaffner, R. M., Min. Tech., metallurgy 
Schoenborn, B. M. 

Schommer, J. J., Industrial ; Sanitary 
Schrenk, W. T., Chemistry 
Schuta, P. W.. Min. Tech. 

Schuyler, W. H.. Chemistry 

Seely, J. F. 

Sheerer, L. F.. Min. Tech. 

Sherman, G. w.. Physics 
Shires, L. B. 

Shreve, R. N. 

Simons, H. P. 

Stout, L. B. 

Sweeney, O. R. 

Taylor, F. M. 

Tiller. F. M. 

Tour, R. S., Mechanical 


Tully, T. J., Chemistry 
Vllbrandt, F. C. 

Walker, C. A. 

Walker, S. B., Mechanics 
Ward. II. T.. Chemistry 
Waterman, H., Chemistry 
Watson, K. M., Pet. d sat. Oas 
Webber, H. A.. Ilrat Power 
Weber, Paul 

While, A. H., Metallurgy 
White, G. B. 

White, John, Chemistry 
Whltwell, J. C., Textiles 
Wilhelm, B. J. 

Wilhelm, R. H., Chemistry 
Williams, G. C., Metallurgy 
Wilson, IS. D., Chemistry 
Winding, C. C., Chemistry 
Withrow, James R., Mineral Tech. 
York, J. L., Mineral Dressing 
Zimmerman. O. T. 

Ziir Burg, P. W. 


CHKMISTKV 

Areuson, S. B., Chemical 
Backer, L. U., Chemical 
Ball, T. R. 

Bartow, Bdward, Chemical 
Bauder, F. W. 

Baxter, R. A., Chem.; Min. Tech. 
Bourgoln, L., Economics 
Uradt, W. E., Chemical 
Brals, R., Chemical 
Brautleclit, C. A.. Chemical 
OIsque, F. C., Mathematics 
Durkee, F. W. 

Kbttugh, W. C. 

TSdwards, II. L. 

Fenton, C. L , Electrical 
Freud, B. B., Chemical; Physics 
GlbsoiJ, George, Mining 
Gray, J. C. 

Ilaeuisch, E. Ij., Chemical 
llnnson. R. S., Chemical 
.InflTe, Joseph, Mathematics; Mechanics 
Kenny, F. J. 

Komurewsl^, V. T. 

McCoy, J. B.. Chemical 
Neville, H. A., Chemical Eng. 

Osterliof. G. G. 

Phelps, R. T. 

KifTenbuyg, II. B., Chemical; Sanitary 
Russell, J. J. 

Slmard, J. M., Min. Tech. 

Sinllli, O. M. 

Spicer, W. M., Physics 

Stewart, V. T., Mathematics ; Physics 

Strong, R. K., Chemical 

Sunshine, 1. 

Supplee, L. F. 

Swmnton, W. P. 

Swift, R. B., Mineral Tech. 

Taylor, W. S. 

Wagner, B. F. 

Wasley, W. L. 

Wells. C. A. 

Whitley, W. C. 

Wroth, B. B. 

CITIL BMOINBEBINO 

Ackenhell, A. C., Mech. d Mat, 

Adams, T. C., Structural; Surveying 

Alkln, H. B., Surveying; Mech. d Mat. 

Aldrich, M. II., Surveying; Trans. 

Allan, William, Hydraulics 

Allen, C. F.. Transportation 

Allen, Chester L., uydr., Mech. d Mat. 

Allen, C. M., Ilydraulios 

Allen, R. B., Structural; Construction 
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AIUbod. W. il., Structural; Mech. cE Mat. 
Almy, L. B., Structural 
Andcrei^g, R. A. 

Andci'HGii, Piiul, Structural 

Anderson, John, Surveying; Hydra uHrs 

Andreassrn, A. T., Mvch. it Mat. 

Andrews, C. B., Hydraulivn 

Ashton, M. E., Surveying 

Babcock, J. B., Trans.; Constr. 

Buf^lcy, J. W., Mathematics 
Baker, \V. II., Mathematics 
BakhmetefT, B. A. 

Bantel, E. C. II., Surveying; Sanitary 

Barclay, Lei and 

Barker, C. L., Hydraulics 

Bnrncs, P. A., Transportation ; Constr. 

Barnes, G. E., Hydraulics ; Sanitary 

Barrow'S, H. K., Hydraulics 

Bass, Frederic 

Bauer, B. B., MatcrUilH 

Bauer, J. V., Arch. Eng. 

Bnuwens, G. O., Construction 

Becker, S. A., Surveying ; Eng. Drawing 

Begfs, R. B. H. 

Bclz, C. J., Surveying ; Hydraulics 
Bentord, W. U., Hydraulics ^ Sanitary 
Bcnkert, H. N Structural ; Construction 
Bennett, E. F. Soil Mcch. 

Bennett, J. G. 

Benson. F. J., Structural 
Berc. II. 

Berkel, 11. J., Surveying; Eng. Drawing 
Bibersteln, P. A., Mcch. it Mat. 

Bird, II. C., Structural; Transportation 
Bird, J. M. 

Bishop, C. T., Structural; Construction 

Blxby, F .L., Surrey ing 

Black, R. P., Surveying; Transportation 

Bleekmnn, G. M., Surveying 

B1 lokenderfor, H. 

Bio(l{?Gtt, II. B.. Mech. d Mat. 

Boffcma, M., Hydraulics 

Boffiislavsky, B. W., Structural ; Mech. 

Bone, A. J., Transportation 

Boon, L. P., Surveying 

Borp, S. F., Strueturnl 

Borerquist, E. S., Hydraulics ; Sanitary 

Bouchard, Harry, Surveying 

Bow'Ier, E. W., Hydraulics 

Bowman, II. L., Structural ; Afechanics 

Boyd, Alfred, Structural; Hydraulics 

Bradshaw, G. W. 

Braincr, C. K., TTydr.. Struc. 

Brater, E. P., Hydraulics 
Breed, C. B., Transportation 
Brinker, R. C., Structural ; Hydraulic.'* 
Broinllow, P., Eng. Dr. 

Brothers, L. A., Structural; Surveying 
Brown. R. T., Structural; Construction 
Bnimfleld, R. C., Struc. ; Mech. d Mat. 
Brust. A. W., Mech. d Met. 

Bulger, J. \V., Structural; Mech. d Mat 
Burmlster, D. M., Soil Mech. 

Butler, J. B., Transportation 

Camp. C. S., Sanitary 

Cnrey, C. O., Surveying 

Carlton, E. W., Structural ; Surveying 

Carpenter, 8. T., Btruo.; Construction 

Carter, H. S. 

Cartier, L., Hydraulics 
Casagrande, Arthur, Boils 
Castleman, F. L., Struc.; Mech. d Mat. 
Caiighey, R. A., Structural; Mech. d 
Mat. 

Chaderton, J. C., Construction 
Chamberlain, J. J., Mech. d Mat. 
Chambers, A. L.. Struc.; Construction 
Clark, G. W., Surveying; Hydraulics 
Clarke, B. L., Sanitary 
Clement, W. B. 


t!lickc>iier, C. K., Mechanical 
Codding ton, E. F., Surveying 
Codwise, IJ. R., Survey.; Transportation 
(bollard, A. A., Aero. 

Collier, I. It., Surveying 
Comins, H. 1)., Mechanics and Materiala 
Compton, II. B., Structural ; Mech. d Mat. 
Conkliiig, L. IJ., Hydraulics ; Const. 
Conley, II. G., Struc.; Survey. 

Conrad, Ij. E., Structural; Construction 
(Constant, F. H. 

Cook, R. M., Mechanics 
Coolidge, W. A., Structural 
Coopey, M. P., Surveying 
Copeland, R. JM., Hydraulics 
Costa, J. J., Structural 
Cotllngham, W. S., Structural ; Mvch. tl 
Mat. 

Cox, G. N., Hydraulics ; Mcch. d Mat. 
Crabtree, F. H., Transportation; Conatr. 
Crater, D. H.. Struc. : Survey. 

Crawford, I. C., Jr., Sanitary 
Crawford, \V. W., Sanitary 
Cross, Hardy 

Cunningham, C. W., Structural 
Curtis, I). IJ., llydr.; Mech. d Mat. 
Cutler, A. S., Surveying ; Transportation 
Duke. E. IJ., Struclural ; Constr. 

Daniels, W. T., Mechanics 
Davidson, A. J., Mech. d Met. 

Davis, C. V., Economics 

Davis, IT. E.. Structural : Mcch. <f- Mat. 

Davis, R. E., Struclural ; Mech. d Mat. 

Davis, R. P , Structural 

Dawson, .1. II . Sanitary 

Daw'son, R. F., Soil ATech. 

Dean, G. T., Aeronaut ic.* 

de Jong, S. II.. Sun eying 

Dell, G. 11., Strut t iintl ; surveying 

DeMoyor, Robert, Struc.; AIcch. iC Alai. 

Derlelb. ('lia.s.. Structural 

Dlefcndorf, A., Transportation; Constr. 

Dodd.s, .1. S., Surveying 

Dodge. E. R., Hydraulics 

Doll, Theodore, Structural ; Construction 

Doty, Tj. D., Hydraulics; Economics 

Douglas, M. S., Structural ; Surveying 

Dow'niiig. R. L., Hydraulics ; Sanitary 

Downs, \V. S.. Trans. 

IJrnger. F. li.. Surveying 
Duke, C. M., Struc. Survey. 

Dunham. C. W.. Structural 
Dunlop. .T. A.. Surveying 
Dunn. C. A., Structural 
Dye, E. R. 

Earnest, G. P.. Sur. ; Ifyd. 

Edgecomh, R. E , Suveeylnrf 
Edwards, K. W.. Hydraulics 
Elchler, J. ()., Mvch. & Mat. 

Elbiii, G. 11., Structural ; Mech. d Alat. 
Ellis, <?. A.. Structural; Mathematics 
Ely, J. A., "I tansportation 
Etiiinons, AV. J., fUmstruction 
Eney, W. J., Structural; Eng. Drawing 
Engle, E. D.. Surveying ; Eng. Drawing 
Eubanks, 1. S. 

Evans, F. .1., Struc. d Constr. 

Evans, W. S., Structural 
Bvinger. M. I., Sanitary 
Fadum, R. E., Soil Mech. 

Falrclnth, .1. .>1., Sanitary 
Farnham, C. S., Surveying 
Fcodoroff, N. V., Struc.; Hydr. 

Ferguson, P. M., Structural; Construction 
Finch. R. P. 

Fllnsch, II. V. 

Flynn, E. C., Structural ; Survey. 

Focht, J. A., Surveying 
Folk, J. T., Dcs. Geom. 

Foote, F. S., Railroad 
Fobs, R. J., Mechanics ** 
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Pox, P. H., Burveying: Transportation 
Pox, R. M., Structural; Transportation 
Frazier, F. F., Transportation 
Freel, W. I., Hydraulics 
French, A. W., Structural 
Friedrich, L., Structural, Survey. 

Frost, D. C., Surveying 
Fuller, A. H., Structural 
Gnllen, J. J., Mathematics 
Oallogly, H. P.. Surveying 
Gant, E. V., Mechanics 
Gardner, R. A. 

Garner, C. L., Structural ; Survey. 
Garrelts, J. M., Structural; Mcch. <C Mat. 
Gaylord, C. N., Structural; Mech. cf Mat. 
Gaylord, E. H., Structural; Mcch. d Met. 
Gehrig, A. G., Structural 
Geyer, J. C. 

Giirt, H. M., Sanitary 
Giles, R. V., Hydraulics; Sanitary 
Glllan, G. K., Structural: Mech. d Met. 
Glenn, Ii. E., Mech. d Mat. 

Olonn, W. D. 

Gonzalez, O. Q. 

Gram, L. M., Structural ; Construction 

GramstorfT, B. A., Struc. : Mech. d Mat. 

Granger, A. T., Struc.; Mcch. d Mat. 

Grasso, S., Hydraulics 

Graves, Q. B., Sanitary 

Gray, H., Mathematics 

Green, R. M., Mechanics 

Greve, F. W., Hydraulics 

Griffith, D. >1., Structural 

Grlaet, H. E,, Structural 

Guernsey, R., Structural 

Gnnder, D. F., Mech. d Mat. 

ITaertleln, Albert, Structural ; Surveying 

Haines, D. D.. Agricultural 

Hanrahnn. F. .1., Structural; Constr. 

Hanson, T. C., Hydraulics 

Harding, Q. II.. Surveying 

Hargis, A. B., Sanitary 

TTnrkncss. D. IT., Surveying ; Trans. 

Harlow, II. G., Mechanics 

Harris, E. C., Struc. Hydr. 

ITartraan. Paul 
Hatch. W. R., Surveying 
Hathaway, A. S.. Surveying ; Sanitary 
Haynes, H. G., Engineering Drawing 
Helwlg, C. E.. Mechanics 
Henderson^ J. ]\r., Mech. d Mat. 

Hendrick. T. K. A., Struc . ; Hydraulics 
Hennes, R. G.. Mech. d Mat. 

Hiltner, W. P., Hydraulics : Heat Power 
Hondley, Anthonv. Structural 
Hoffman, O., Mech. d Mat. 

Holmberg. C. II. 

Holmes, F. E., Surveying : Hydraulics 
Holt, A. IT., Surveying : Structural 
Honour, W. IM., Mech. cf- Mat. 

Hooper, W. T. 

Horan, P. W., Structural : Sanitary 
IToiisel. W. S., Structural ; Mech. d Mat. 
Howe, J. W.. Hydraulics 
Hiibler, J. W., Mech. d Mat. 

Hume, Wm., Drawing: Mech. d Mat. 
Hummel, R. L., Architecture 
?Iuntlngton, W. C., Mcch. d Mat. 
Huntley, P. C., Mech. d Mat. 

Hurtublse, J. E., Mech. d Mat. 

Hutchins, R. K., Hydraulics 
Hutchison, A. W., Hydraul : Mech. d Mat. 
Ippen, A. T., Mechanics 
Jackson, N. E. 

Jacobs, R. K., Mechanics 
Jacoby, H. S., Structural . „ ^ 

Jakkula. A. A., Structural; Mech. d Mat. 
Jameyson, B., Struc.; Trans. 

Jamieson. R. E., Btrue.; Mech. d Mat. 
Janssen, A. S., Structural; Mech. d Mat. 


Jennings, R. T.. Struc.; Survey. 

Jensen, C. D., Structural; Surveying 
Johnson, A. Mechanics 
Johnson, A. R., Structural 
Johnson, E. E, Mechanics 
Johnson, R. C., Hydraulics ; Structural 
Jones, D. K. 

Jos<‘ph, Bro. A., Sanitary 
Kalinske, A. A., Hydraulics; Mech. d 
Mat. 

Kampmeier, R. A., Hydraulics 
Keith, O. M., Drawing 
Keith, W. G.p Struc.; Surrey. 

Kelly. J. W., Mech. d Mat. 

KtMiiincr, Ij. II., Surveying 
Kennurd, II. J. 

Kepner, H. R., Structural ; Mech. d Mat. 
Kerokes, Prank, Structural 
Kesler, M. S. ^ 

Keener, II. J., Structural ; Hydraulics 
Ketchiim. M. S., Structural 
Key, J. C. 

Kiernan, C. J. 

Kimball, W. P.. Construction 
Kindlg. C. II., Structural 
King, E. B., Railway 
King. R. 

Kinney, J. S., Sanitary 

Kissain, Philip, Surrey.; Transportation 

Klttredge, R. B., Transportation ; Survey. 

Kleinschmldt. R. B., Mathematics 

Knight, A. J., Structural; Surveying 

Kozlowski, E., Mech. d Mat. . ^ 

Krefeld, W. J., Structural; Mech. d Mat. 

Krefold, W .T.. Structural ; Construction 

Krynine, D., Structural 

Lu'gnanl, M. B., Drawing 

Lambert, B. J., Structural; Construction 

Lnndon, R. D., Hydraulics; Mech. d Mat. 

Lane, E. W., Hydraulics 

Lsirge, G. E , Mech. *f Mat, 

TiaRue. TI. A., Surveying 

Latimer, C. A., Draw.; Math , . 

Lefnvonr, R. W., Surrey.; Mech. d Mat. 


Legaiilt. A. R. 

Legget, K. F., Mechanics 

Leister, J. S.. Transportation 

Lendall, H. N., Hydraulics; Sanitary 

Lenz, A. T., Hydraulics 

Leonard, S. J.. Surveying; Hydraulics 

Lerner. S., Struc., Sur. 

Lew^ls. R. L., Mcch. d Mat. 

Llndeinan. M. F.. Structural ^ ^ , 

Littleton, E. F., Structural : Mech. d Mat. 
Lohr, W. S., Structural; Mcch. d Mat. 
TiOmmel. G. E., Surveying 
Longwoll. W. F. M., Mechanics 
Uoonev, C. T. G., Struc.; Mech. d Mat. 

‘t* Tvr Hudraiilics : Sanitary 


Luther, H. B. 

UncLenn, R. A., Structural.’ Mech. d Mat. 

Hfilns, L. P., Structural ; Mech. d Mat. 

Mains, R. M., Mechanics 

Male. C. T.. Agricultural „ _ . 

Maney, G. A.. Structural; Mech. d Mat. 

Mann. C. L., Structural 

Marshall, O. J.. Survnfing, Oeodesy 

n A fStimfiuinn • Hiidraulics 


Martin, F. L., Physics 
Matson, R. C. 

MntzkP, A. R. ^ , 

Maiigli, Ti. C., Mech. d Mat. 

Mavis, F. T., Hydraulics ; Structural 
McCain, D. M., Structural; Economics 
McCnndltss, L. C., Surveying; Hydraulics 
McCarthy, J. A., Hydraulics 
McCaskey, A. E., General . . 

McCullough, F. M., Struc. ; Mech. d Mat. 
McParlan, H. J., Surveying 
McFarland, R. A., Surveying 
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McGaw, A. J. 

McLaiirin, Bankfl, Mech, <£ Jlfa^ 

McNair, A. J., Surveying; Mcch. d Mat, 
McNew, J. T. L., Economics 
McNown. W. C., Jlightvay 
McRce, F. L., l^ransportation 
Mead, D. W., llydrauUcH 
Menoher, W. L., Mcr.hnnics 
Merryfleld, Fred, Hydraulics; Sanitary 
Meyer, C. F., Surveying ; Sanitary 
Mickey, C. E., .Urc;i. d Mat. 

T^Ilddleton, E. V. 

MileH, II. J., Shop 

Miller, A. E., Structural; Mech. d Mat. 
Miller, C. A., Structural; Hydraulics 
Minnich, .7. H., Mech. d Mat. 

Mlnshall, K. E., Strticfural ; (Umstruction 
Mirabelll, Eiif?eno, Struc . ; Aeronautics 
Mlrf^aln, F. C., Surveying, hydraulics 
Mitchell, F. E. 

MltHch, J. D., Struc., Survey. 

Mockmore, C. A., Hydraulics 
Montz, J. M., Suri'cy. : Trans. 

Moody, H. W., Physics 

Moore, E. B., Structural ; Mcch. *0 Mat. 

More, C. C., Structural 

Morris, C. T., Structural ; Mech. d Mat. 

Morris, F. 0., Survey. ; Trans. 

Morris, H. M., Structural 
Morrison, R. Ij., Transportation 
Morse, R. P., Structural ; Surveying 
Mortland. J. A.. Architecture 
Mota, C. C., Struc. ; Surveying 
Moyer, R. A., Transportation 
Muhlenbruch, C. W., Hydraulics 
Munoz, A. A. 

Munson, T. A., Hydraulics ; Sanitary 

Murdlchian. K. K., Mcch. d Mat. 

Murdough, J. 11., Structural 

Murphy, L. J., Sanitary 

Mylrea, T. D., Structural; Mcch. d Mat. 

Nagel, R. H., Mechanics 

New, J. C., Sanitary 

Newmark. N. M. 

Newton, Dudley, Structural; Surveying 
Nlklrk, F. A., Economics 
Nllmelcr, II. P. 

Nothstlne, Ij. V., Structural 

Nowlcki, A. L., Sanitary 

Oakey, J. A., Surveying ; Transportation 

O'Connell, D. J.. Mech. d Mat. 

Olpson, C. C., Mechanics and Materials 
Olitt, A. 

Oliver, W. A., Structural; Mech. d Mat. 
Olsen, 6. A. 

Oiulra, O., Drawing 

Opdyke, J. B.. Construction ; Drawing 

O’Rourke, C. E., Structures 

Orr, J. A. 

Osborn, J. R., Surveying 

Ostrom, C. D. V., Sanitary 

Otter, J. V., Construction ; Eng. Drawing 

Palsgrove, G. K., Hydraulics ; Mechanical 

Park, J. C., Surveying ; Transportation 

Parkhlll, G. W.. Surveying; Hydraulics 

Patten, W. E., Hydraulics 

Paiistlan. R. O., Survey.; Transportation 

Pearce. F. W., Surveying; Mathematics 

Peek, G. V. 

Penn, J. C., Surveying 
Perez, Jjawrence, Hyd.; Mech. d Mat. 
Perry, J. E., Transportation 
Person, H. T., Mech. d Mat. 

Petty, B. H., Transportation 
PlckelB, G. W.. Hydraulics 
Plummer, P. Ij.. Struc. ; Architectural 
Polklnghorne, W. C., Struc.; Constr. 
Pope, Li. C., Structural ; Transportation 
Posey, C. J., Structural; Hydraulics 
Praeger, Emil 


Prentice, T. H. 

Prior, John, Sanitary 

Puffer, Li. B., Hydraulics ; Sanitary 

Pugsley, A. L., Structural 

Pulver, H. E., Structural; Mech. d Mat. 

Rader, L. F., Transportation; Constr. 

Raeder, Warren, Structural 

Ramberg, E. G. F., Mech. d Mat. 

Rathbun, J. C., Mcch. d Mat. 

Raynor. W. II., Surveying 

Reed, P. It., Structural; Surveying 

Reese, R. C., Structural ; Architectural 

Reid, G. W., Sanitary 

Reyhncr, T. O., Mechanics 

Reynolds, K. C., Hydraulics 

Rhodes, F. H., Structural 

Rhodes, Ij. S., Surveying ; Hydraulics 

Rice, P. P., Surveying: Transportation 

Richmond, A. E., Structural; Surveying 

Rledcsel, G. A., Surv., Constr. 

Rizzl, A. V., Surveying 
Robbins, A. G. 

Robbins, J. AT., Sanitary 
Rockwell, E. H., Struc.; Mech. d Mat. 
Roehrlg, G. F., Structural ; Mcch. d Mat. 
Rogers, P. C. 

Rogers, Paul, Drawing 

Roos, P. K., Surveying 

Rose, P. O., Drawing; Mech. and Mat. 

Rose, P. W., Surveying 

Rose, W. A., Structural ; Mech. d Mat. 

Riibey, Harry, Survey.; Transportation 

Uuhl, R. C., Mechanics 

Russell, F. A.. Transportation; Constr. 

Rutledge, P. C., Mech. d Mat. 

Rutter, M. Ij. 

Uyekman, S. J., Sanitary 
Ryon, L. B., Structural 
Sadler, \V. C., Transportation 
Sandstedt, C. E., Structural 
Santry, I. W. 

Sclinffner, C. E., Sanitary 
Sehinldt, M. O., Mechanics 
Schodcr, E. W., Hydraulics ; Constr. 
Scofield, IT. IT.. Testing Mat. 

Scofield, W. P.. Struc.; Hyd. 

Scott, E. O., Mcohanios 
Sergev, S. 1., Mechanics 
Shank, J. R , Structural 
Shanley, P. R. 

Sharp, II. O., Surveying; Transportation 
Shaver, R. E.. Survey. ; Trans. 

Shaw, O. R., Survey., Trans. 

Shedd, T. C., Structural 

Shelry, B. S., Structural 

Sherlock, K. II., Structural; Constr. 

Shuts. W. Ij., Structural 

Shine, B. J., Sanitary 

Short, W. 1., Surveying; Drawing 

Shuman, E. C., Mech. d Mat. 

Silverman. J. R., Structural 

Simpson, W. M., Structural 

Sims, C. E., Architecture 

Sims, J. R., Drawing 

Skelton, R. R., Struc., Trans., Constr. 

Sloane, R. L., Mechanics 

Smith, Alva L. 

Smith, G. 1., Sanitary 
Smith, T. D. 

Smith. W. S., Surveying; Eng. Dr. 
Snader, D. L., Struc.; Hydr. 

Snyder, M. K., Structural; Sanitary 
Sollcnbcrgcr, N. J., Mechanics 
Spears, S. Af.. Structural; Surveying 
Spelden, H. W., Hydraulics; Sanitary 
Spencer, E. D. 

Spencer, W. R., Surveying 
Springer, G. P., Trans.; Surveying 
Spry, F. J., Surveying 
Squire. B. J., Structural*^ 
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Stalejp H. R.p Bldg. Conatr. 

Stanley, R. L. 

Steinman, D. B., Struc.; Architectural 
Stevens, R. L., Struc.; Transportation 
Stewart, L. O., Survey.; Transportation 
Stocking B. J., Peraonnel 
Straub, jL. G., Structural ; Hydraulics 
Streeter, V. L., Mech. d Mat. 

Stubbs, F. W., Structural; Construction 
Sutherland, Hale, Structural 
Swanson, H. A., Struc., Survey. 

Sweetser, E. O., Structural; Construrtion 
T’ang, C., Struc., Hydraulics 
Tate, M. B. 

Taylor, A. D., Mech. d Mat. 

Taylor, D. W., Soil Mechanics 
Taylor, F. M., Surveying 
Taylor, K. V., Struc.; Constr. 

Taylor, W. C., Surveying: Sanitary 
Thatcher, R. Y., Trans . ; Economics 
G'heroux, F. R., Sanitary 
Thoman, W. H., Mech. d Mat. 

Thomas, F. 

Thomas, II. A., Hydraulics ; Sanitary 
Thompson, H. L., Sanitary 
Thompson, J. N., Mechanics 
Thompson, J. T., Struc., Trans. 
Thompson, Sophiis, Struc . ; Mech. d Mat 
Tlmby, E. K., Struc., Oonstr. 

Tippy, K. C., Hydraulics 
Todd, M. W., Surveying 
Tomlinson, G. E., Construction 
Townsend, E. J, 

Tracy, J. C. 

Trlvely, I. A.. Mechanics 
Trowbridjfe, I). S., Survey . ; Mech. d Mat. 
Troxwell, G. F., Mech. iC- Mat. 
Tschebotarlofl, G. P., Soil Mech. 

Turner, A. S. 

Twogood, A. J., Surveying : Physics 
Uhler, E. H., Structural ; A/ech. d Mat. 
Underwood, P. JI., Surveying ; Math. 

Van Buren, M. IT.. Struc. : Mech. d Mat 
Van den Broek, J. A., Struc.; Mech. d 
Mat. 

Van llugan, L. F., Economics 
Vawter, J., Structural 
Veit, R. C., Structural 
Velz, C. J., Sanitary 
Vlllemonte, J. R., Hydr., Constr. 

Wagner, W. O., Hydraulics 
Walker, S. B., Patents 
Wall, C. n.. Mathematics 
Walther, C. H., Structural 
Wandmacher, C., Structural 
Watts, C. T., Dratoing 
Watwood, V. B. 

Weaver, P. N., Mech. d Mat. 

Webb, A. R., Sanitary 
Weeden, H. A., Mech. d Mat. 

Welch, F. W., Surveying 

Wells, M. B., Structural; Aeronautics 

Wendt, W. B., Construction 

Wessman, H. E., Structural; Constr. 

Wheeler, P. W., Mechanics 

Whlsler, B. A., Sanitary 

White, J. R., Mech. d Mat. 

White, K. R. 

White, L. V., Surveyino 
White, K. P., Architectural Eng. 

White, M, P. 

Wledenhoefcr, E. P. 

Wilbur, J. B., Structural 
Wiley, C. C., Transportation 
Williams, B. B., Drawing 
Williams, J. W. 

Wllllff, W. L., Surveying; Structural 
WUsey, E. F. 

Wilson, D. M., Structural 
Wilson, F. C., Sanitary 


Wilson, F. W., Structural 

Wilson, W. M., Structural; Mech. d Mat. 

Winfrey, R., valuation 

Winn. H. F., Mech. d Mat. 

Wlnterkorn, H. F., Soils 
Wlskocll, C. T., Struc.; Hyd. 

Wltmer, F. P., Structural 
Wood, H. W., Mech. d Mat. 

Woodbum, J. G., Hydraulics 
Woods, K. B., Highway 
Woodward, S. M., Hydraulics 
Worley, J. S., Transportation 
Wray, R. C., Structural; Mech. d Mai. 
Wright, C. A., Hydraulics ; General 
Yasiiirs, S. F., Math.; Mech. d Mat. 
Young, D. II., Mvchtniics 
Young, E., Surveying 
Zelner, O. S., Surveying 

ECONOMICS AND ENGINEERING 
ECONOMY 

Andrews, S. C., Ind. Eng. 

Bowman, D. O. 

Bruw'u. J. C. 

Bruzeu, Y., Chemistry 

Cooley, II. B.. Civil, transportation 

Garrett, S. S., Jnd. Eng. 

Goetz, B. E., Industrial 
Grant, E. L., Civil; Industrial 
Harris, W. R., General Eng. 

Hastings, II. Ji., Industrial 
.loliiisnn, S. F., History 
Larkin, J. D., Pol. SeAence 
Llndemann, A. J., Industrial 
McKenry, Noll 

Palmertou, L. R., Eng.-Social Soi. 
l*rioo, R. C., Industrial 
Prod or, W. J., Social Science 
Schwelger, A. J., Government d Business 
Simon, II. A., Political Science 
Simonds, K. H., Industrial 
Sj)(‘iioi*r, M. W., Industrial 
Spiogol. I>. K., Industrial 
Van Winkle, Vs. H. 

Watson, W. S., Psychology 
Whoaton, 1 1. II., Mathematics 
Wright, R. V., Citizenship 

EEKCTUICAJ.. ENGINEERING 

Adams, F. J., Power 
Addison, G. T., Coordinator 
Ager, R. W., Power 

Ahlqulst, R. W., Power; Communication 
Albert, A. L.. Communication 
Ale.\uuder. D. C. 

Algcsr, P. L., Industrial Eng. 

Alliasou, A. U., Power; Communication 
Allured, U. B. 

Anderson, C. A., General 

Anderson, II. W., Communication; Math. 

Andreao, S. C., Power 

Andres, 1*. G., Communication 

Angernian, W. G., Power 

Armstrong, E. II., Communication 

Archer, L. B. 

Altwood, S. S., Physics 
Ax, L. S., Power; Physics 
Ayres, E. D., Power; General 
Baccus, I. B., Power 
Backer, L. B., Power 
Bailey, A. D. 

Bailey, B. P., Potoer 
Bailey, R. E. 

Ballnt, A. T. 

Balsbaugb, J. C., Pofoer 
Barnes, J. L., Comm.; Math. 

Barnett, B. 

Barrows, W. B., Power; Illumination 
Barry, J. G., Communication 
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Bauer, W. M., Power; Communication 

Baum, Harry, Power 

Beacb, Uobiu, Power; Illumination 

Beam, R. E., Communication 

Beatty, P. B., Power 

Beave^ J. L., Power 

Beck, L. B., Power 

Bchrcut, L. F., Mechanical 

Benedict, K. K., Communication 

Bennett, Edward, Power; Commun. 

Bennett, U. T>., Phyttics 

Benson, A., Power 

Bernier, J. C., PhysUsa 

Bewley, L. V., Power 

Bingham, L. A., Power 

Blalock, G. C., Power 

Bliss, W. Tl., Communication 

Boast, W. B., Power Ilium. 

Boone, E. M., Comm.; P/iyaics 
Bowles, E. Ij., Communication ; Indus. 
Bowman, J. H., Power 
Brennecke, C. G., Commun.; Phyaict 
Brenton, Walter 
Bronwell, A. B., f'ommttn. 

Brooks, Morgan 
Brown, A. S., Power 
Brown, C. W., Communication 
Brown, Hugh, Power, Comm. 

Brown, W. P., General 
Browne, W. II., Power; Illumination 
Bryant, J. M., Power; Illumination 
Buchanan, K. O. 

Biipclie, H. S. 

Biillen, C. V., Power 
Bureau. E. A., Power 
Buttrnm, 11. J., Physics 
Cage, J. M. 

Caldwell, C. W., fJleelroniva 
Caldwell. P. C., Illumination 
Calvert, .T. F., Power 
Campbell, I). P., ^fathematica 
Campbell, J. S., Power 
Canavaelol. P. B., Communication 
Canfield, D. T., Power 
Cannon, ,1. II., Power, Comm. 

Caparo, J. A., Mathematics 
Cardoso, A. (!. 

Carr, C. C-, Power 
Oartland, P. W., Power 
Cassell, W. Jj., Communication 
Caverley, L. C., Power 
Chambers, C. C., Comm.; Math. 

Charp, S., Power; t^omm. 

Chase, C. T., Physics 

Cherry, C. E., Drawiny ; Mathematics 

Clark, E. E., Power; Communication 

Clark, I. C., Power 

Clarke, J. G., Power; Comm. 

Clements, S. E., Communication 
Cleveland, Ij. P., Enyinecring Drawing 
Coblne, .T. D., Power 
Conover, L. .1, 

Conrad, A. G., Industrial Administrator 

Cooke, N. M., Mathematics 

Cooke, S. P., Electronics 

Coover, M. S.. Power 

Corcoran, G. P., Power 

Cory, M. M., Power 

Crabtree, K. G., Power 

Creager, P. S.. Power 

Creamer, W. J., Communication 

Credle, A. B.. Communication 

Creese, M., Power 

Cromwell, P. C., Power 

Curry, W. A., Power 

Dahl, O. G. C., Power 

Daley, J. L. 

Dasher, B. J. 

Davidson, G. A. 


Dawes, C. Tj., Power 

Dawes, Lt. M., Power; Industrial 

Dawson. C. IT., Mech, d Mat. 

Dean, J. E., Power 
Decker, P. A., Mech. d Mat. 
Dennison, B. C., Power ^ 

Dickey, D. W. 

Dillingham, .H. C., Communication 
Di.von, IT. S., Illumination 
l)lxr)ii, W. K., Power 
Doggett, Tj. A., Power 
T>oiiglns, .1. P. H., Physics 
Dow, W. G , Physics 
Dreesp, E. E. 

Dudley, A. M., Power 
Dunn, C. H. 

DuVall, W. C., Power 

Dyelie, IT. E., Power 

Eastman, A. V., Power 

Edison, O. E., Power; Illumination 

Ellithorn, H. E., Communication 

Emrlck, P. S. 

Essigmnnn, M. W., Mathematics 
Evans, II. S. 

Everftt, W. Tj., Communication 

Ewing, I). D., Power 

Fairbiini, A. J. B., Power 

Paiicett, M. A., Power 

Fawcett, C. D., Power; Illumination 

Fiedler, G. .T., Communication 

Fife, S. T., Power; Co7nmunication 

Fischer, D. A. 

Fish, F. A., Power 
Fishman, S., Communication 
Fitzgerald, J. A.. Power; Comm. 
Foltz, It. S., Power; Illumination 
Forinan, A. IJ., Illumination 
Foster, E. S., Mech. d Mat. 

Foil raker, Tj. Jj., Illumination 

Foiimker, R. S., Power; i'omm. 

Frame, F. II., Power 

Frazier, R II., Power 

Freeman. E. II., Power 

Fuller, Ij. F.. Power; Communicat ion 

(•nfTord, B. N., Power 

Galbraith, R. A., Power 

(lanible, W. II.. Communication 

Gnrrahan, C. .T., Communication 

Gibson, It., Power 

Glasgow, R. 8., Communication 

Glenn, K. B., Comf/iunication 

Goddard, E. G., Power 

Goldsmith, A., Power 

Gonibcrg, II. ,1. 

(juodlioart, C. F., Power 
Gorham, R. C., Power; Economics 
Govicr, C. E.. Communication 
Grand 1, Ij. Tj., Potoer 
Graves. II. E. 

Gray, T. 8 ., Electronics 

Gray, W. P., Illumination 

Greeustein, I’hlllp. Communication 

Gregory. C. A., Power 

Gross, E. T. B., Mathematics 

Gulllemin, E. A., Communication 

OiiHC, C. E., Power 

Hall. W. B.. Power; Communication 

TTainllii. E. W.. Communication 

llanstein, H. B., Power 

Harness, G. T., Power 

Harris, L. I)., Power; Comm. 

Hart, 8. V. 

llurtlg, II. E., Communication 
Hatch, W. B.. Power 
Ilattrup, IT. E., Power 
Haupt, Ij. M., Power 
Hayward, II. N., Power 
Hazen, II. Ij., Power 
Heath, E. B., Power 
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HeDderson, R. B., Power 
Hess, H. M., Power 
Hessler, V. P., Power 
Hlgble. H. H., Illumination 
Higgins, T. J., Power 
Hill, A. St. J., Power 
Hill, W. W. 

Hirst, J. M., Power 

Hoadley, O. B., MathematicB; PhyeiOB 

Hodge, C. A., Power 

Hodglns, Ij. j.. Power 

Holland, L. N., Communication 

Hollister, V. L., Power 

Holmes, L. C., Power 

Holt, C. B., Power; Mathematics 

Holtby, P. 

Honnell, M. A., Communication 
Hoover, P. L., Power; Mathematics 
Horn, H. \V., Power; Illumination 
Houston, K. K., Power; Comm. 

Hovey, B. K., Power 

Howell, A. II., Power 

Howes, D. K., Communieation 

Hudson, C. A., Communication 

Hudson, P. K., Physics 

Hughes, M. C., Power 

Hull, B. IT., Power; Communication 

Hunt, O. D., Illumination 

Irland, G. A.. Power; Communication 

Jackson, D. C., Power 

Jackson, F. D., Communication 

Janes, C. W., Mechanical 

Jansky, C. M. 

Jenkins, II. M., Power 
Jenkins, J., Power; Comm. 

Johnson, IS. W., Power; Illumination 
Johnson, J. II., Power; Illumination 
Johnson, R. K., Power 
Johnson, W. G., Power; Comm. 

Jones, E. C., Power 
Jones, E. W. 

Jones, n. L.. Comm anient ions 
Jones, K. W., Machine Desiyn 
.Iordan, 11. <i., Power 
Jordan, Wm., Physics 
Jorgenson. Jj. M., Power; Physics 
Karr, J. H., Power 
Kebernlck, O. C., Power; Math. 
Keener, C. A., Power 
Keever, L. M. 

Keith, O. M. 

Kelso, L. B. A.. Power 

Kerchner. R. M., Power 

Kliiibark, B. W., Power 

Kimberly, E. E., Power 

King, Morlnnd, Communication 

Kingsley, C., General 

Kinney, B. E., Power 

Klnsloe, C. Ij., Power 

Klein, G. W., Drawing 

Kloofflcr, R. G., (Communications 

Knigbt, A. R., Power; illumination 

Knlpmeyer, C. C.. Power; Mechanical 

Koopman, R. J. W., Power 

Krachenbuelil, J. O., Power Comm. 

Kriiybill, B. K., Ceneral 

Kiihlmann, J. H., Power 

Kurtz, B. B.. Power; Illumination 

Lnestadlns, J. B., Power; Physics 

Lake, R. B., Communications 

Lamb, J. P., Poiocr . . ^ . 

Lange, B. O., Power; Industrial 
Laning, W. A., Communication 
Lansll, C. B., Power 
La Pierre, W. A., Power 
Larsen, M. J., (Jommunication 
Larson, L. C., Poiocr 
Laurence, J., Mathematics 
Leblanc, P. . 

Lear, J. B., Illumination 


Lee, Claudius, Physics 

Lehman, L. G., Power 

Levy, G. P., Power 

Lewis, W. A., Power 

Llckey, II. P., Commun.; Illumination 

Lindvall, F. C., Mechanical 

Llppitt, V. G., Mathematics 

Llwschitz-Garlk, M., Power 

Locke. W. W., Educational Administrator 

Lott, A. O.. Mechanical 

Lovell. W. B. 

Lovett, I. H., Power 

Lutz, 8. G., Power; Communication 

MacKavanagh, T. J., Power 

MacKlchon, K. B., Power 

Marchniit, G. B., Eng. Drawing; Math. 

Mallory, D. D., Power 

Manning, M. L., Power 

Markle, B. W., Power 

Mason, H. K., Power 

Maxheld, 11. A. 

Maxwell, F. R., Power; Aeronautics 
McClain, F. II.. Power 
McClinton. A. T.. Communication 
McClure, O. K., Power; Physics 
McCrumm, J. 1)., Power; Mathematics 
McBnuny. M. V.. Physics 
Mcllroy, M. 8., Power 
McIntyre, J. A. 

McKee, E. U., Power; Communication 
McMillan, P. O., Power; Physics 
Meier, O., Power; Ilium. 

Miclialowicz, J. C. 

Miller, B. F., ('ommnnications 
Miller, J. B., Power 
Miller, W. J , Power; Illumination 
Millxnan, J. 

Mills, G. H., Power 
Miner, D. P., Power 
Moeuch, II. A., Communication 
Moore, A. D. 

Morgan, M. G., Physics 
Morgan, R. B., Physics 
Morgan, T. II., Power 
Morton, P. L., Power 
Mueller, G. V., Power 
Murray. W. A.. Communication 
Naeter, Albrecht, Power 
Nash, C. A., Power 
Nelson, P. H., Power; Comm. 

Newell, H. II., Communication 
Nichols, B. IL, Power 
Niesslnk, T. 

Nlms. A. A., Power; Communication 
Norris, Bob 

Norris, C. B., Power; Communication 
Norris, P. W., Communication 
Northcott, .T. A., Power 
Northrop, M. G., Power; Comm. 

Niidd, Philip. Power 
Nulsen, W. B., Power 
Niinan, .T. K.. Communication 
Ohnuklinoir, N. M., Mathematics 
O’Brien, E. J., Communication 
Oler, C. B., Power 
Ordung, P. P. 

Osborn, R. B. 

Osborne, H. 8., Communication 
Osburn, O. B. 

Paine, B. B., Power 
Palmer. H. B., Power 
Pearson, D. 8., Power; Physics 
Pease, B. M. J., Mathematics 
Peet, J. C., Power 
Peirce, G. R. 

Perrone, S. A., Communication 
Peterson, D, I., Communication 
Peterson, B. P., Power 
Pettit, J. M., Physios 
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Phelps, G. O., Power; Industrial 
Pierce, C. A., Mathematics 
Plowman, A. S. 

Poole, F. L., Power; Physics 

Porter, G. M., Power 

Porter, R. G., Communication 

Potter, J. Li., Vommunication 

Powell, A. P., Power 

Powers, A. B., Power 

Preisman, A., Physics 

Price, II. W., Power; Mechanical 

Price, J. R., Power 

Puchstein, A. IT., Power; Mechanical 

Pullen, M. W., Illumination 

Pumphrey, P. il.. Power 

Purnell, L. J. 

Putnam, R. C., Power; Illumination 
Quarles, L. K., Power; Communication 
Radford, W. II., Communication 
Ramler, W. J. 

Kay, B. M., Power; Math. 

Record, F. A., Physics 

Reed, II. R., Power; Communication 

Reed, M. B., Mathematics 

Reich, H. J., Communication; Physics 

Reid, E. A., Power 

Keintjes, J. P., Communication 

Reukema, L. E., Communication 

Rhodes, S. R., Power 

Rhodes, W. K., Power; Illumination 

Rice, Philip X., Power 

Richards, ll. E., Power 

Kicker, C. W., Power; Communication 

Rlttenhouse, L. 11., Communication 

Rode, N. P., Power 

Rohr, E. K., Power 

Rollins, E. B., Power 

RomiinowUz, H. A., Communication 

Rook, C. W., Power 

Rose, L. H., Communication ; Math. 

Kudenberg, K., Physics 

Rush, H. S., Aeronautics 

Rush, P. E., Mathematics 

Russell, Chester, Power; Illumination 

Russell, P. A., Mathematics 

Ryder, J. D., Communication 

Sabbaugh, E. M.. Power; Communication 

Sandorf, I. .1., Power; Communication 

Sarbacher, R. 1. 

Satullo, A. R. 

Saylor, W. R. 

Schealer, S. R., Power 
Schulz, E. II. 

Schumann, Fred 

Schutz, H., Power; Power Plants 
Schwarzlose, P. F. 

Seal, P. M., Communication 
Sechrlst, G. 11., Power; Communication 
Seeley, W. J., Communication 
Seely, S. 

Seibert, C. B., Power; Comm. 

Selyldge, Ilarner, Communication 

Shaffer, H. A.. Drawing 

Shaw, C. E., Communications 

Shedd, P. C., Physios 

Shelton. B. E., Power 

Sheppard, H. S., Communication 

Shepperd, W. B , Communication 

Shipley, E. D., Communication 

Shorey, L. F., Power 

Slblla, K, F., Communication 

Siegfried, Victor, Power 

Slmrall, H. C., Power; Illumination 

Siskind, R. P., Communication 

Sltz, B. li.. Power 

Skroder, C. B., Power * 

Slavin, W. A., Power 
Sllchte^W. I., Power 
Small, B. H., Power; Comm. 

Smith, B. F.. Power 

Smith, F. W., Power; Communication 


Smith, J. H., Power; Comm. 

Smith, O. J. M., Physics 

Smith, P. C., Communication 

Smith, V. G., Power; Communication 

Smith, W. C., Physics 

Snook, R. C., Drawing ' 

Sohon, "H... Mathematics 

Sorensen, R. W., Power; Economics 

Stauder, L. P., Power 

Stavely, B. B., Power 

Stelzner, W. B., Power: Illumination 

Stephans, C. H., Ind. Relations 

Stevenson, W. D., Poirer 

Stiefol, K. J. 

Stockwell, F. C., Communication 
Stout, M. B., Power 
Straiton, A. W., Physics 
Strong, B. M., Pow'er 

Swenson, G. W., Power; Communication 

Tang, K. Y., Mathematics 

Tapy, R. W., Power 

Tarboux, .T. G., Potoer 

Tnrploy, II. I., Power 

Teare, B. R., Power; General 

Terwilllger, C. Van O., Power; Math. 

Thomas, M. A., Power 

Tilghinan, H. 

Tllies, Abe, Power; Communication 

Tlmble, W. II.. Power 

Timoshenko. O. S., Physics 

Tliiglcy, P T.. Power 

Todd, M. B., Power 

Tompkins, F. N., Power 

Torgersen, I-I., Power 

Towle, N. li.. Power 

Tracy, G. P.. Power 

Triieblood, R. O., Mechanical 

Tucker, C. K., Power; (Communication 

Tudbury, C. A., Power 

Turner, 11. M., Power; Communication 

Turner, R. C., Power 

Tiithlll, J. K.. Power 

Tykociner, J. T., Communication 

Vail, C. R., Power 

Valle. R. B., Power; Communication 

Valade, B. A., Power 

Van Valkcnburg. M. E., Communication 

Van Wambeck, S. H., Power; Commun. 

Ver Planck. D. W., Power 

Vlvell, A. B., Power; (Communication 

Voorhles, M. B. 

Waldcllch, D. L., Communication 
Walker, B. A., Physics 
Walker, II. N., Power ; Illumination 
Wallis, C. M., Commun.; Illumination 
Ward, R. P. 

Ware, L. A., Power; Communication 

Warelng, J. F., Power 

Warner, H. O., Power 

Warner, R. G., Power 

Warner, R. W., Power 

Warren, S. R. 

Waters, J. S., Power; Communication 
Watson, A. B., Power; Illumination 
Watson, H. M., Communication 
Watson, J. W. 

Weber, Brnst, Physics 

Well, R. T.. Power 

Welnbach, M. P., Power 

Welch, B. R., Power 

Whipple, C. C., Power; Ilium.; Gen. 

White, W. T., Eng. Dr. 

Whltsitt. W. G. 

Wldener, B. McK., Ilium.; Math.; Phys. 
Wildes, K. L., Power 

Wilkinson, R. I., Oommunioation ; Math. 
Williams, B. M., Communication 
Williams, H. 1. 

Williams, L. B., Communication 
Willlges, J. A., Power ^ 



OCCUPATIONAL DISTRIBUTION OP MEMBERSHIP 


225 


Willis, B. S., Power 
Willis, C. H.. Power 
Willson, P. G., Power 
Wilson. J. W., Power 
Wilson, N. B., Power 
Wlltse, S. B., Power 

Wing, A. H.p r'omm., power, illuminatina 
Winkler, B. W., Power 
Wlschmeyer, C. K., Power 
Wltham, R. L. 

Wolf, H. E., PhyHcR 
Wood, F. R., Matheniatica 
Wood, J. A., Vommunication 
Wrljfht, D. II., Power; Illumination 
Wrljfht, O. L., Communication 
Wrl^lit, R. R. 

York, V. O., Power 
Young, AI. G., Communication 
A. AI.. Malhematica 
Zimmer. A. R., Power 
Zweig, P. 

ENOINBEBINO DRAWING 

Aakhus, Theodore, Electrical 
Adnnis, D. P., Mathrmatirn 
Adams, W. B., Aeronautics 
Akpy, \V. VV., Psychology 
Allen, G. M., Architecture 
Applehy, A. N.. Machine Design 
Atkinson, M. B., Industrial 
Auteurelth, G. C. 

Bauer. P. S., Mechanical, machine design 
Berard, S. J., Mechanical 
Bettencourt, W., Machine Design 
Black. C. II. 

Bochmer, H.. Gen. Eng. 

Bohlln, H. G., Mechanical 

Brattln, C. L., Mechanical ; Mcch. rf Mai. 

Briggs, II. B., M echanical 

Brock, G. H., Sanitary 

Brooke, W. E., Mathematics 

Brubaker, W. P.. Archite* tnral 

Brynns, A. E.. Meat Power 

Buck, O. P.. Ciril 

Bunker, A. II., Des. Geometry 

Bush, G. P., Machine Design 

Butler, J. H.. Mechanical ; Mechanics 

Carlson. D. M. 

Carter, C. W. 

Cnstleman, J. R., Ciril 
Chlllman, E. P. 

Cleary, S. P.. Mechanical, machine design 
Cleinnd, S. AT., Shop 
Cole, R. W. 

Comi, P. .T., Surveying 
Cooper, C. T). 

Cooper, L. I#. 

Coppersmith, C. W.. Mcch.. mach. design 
Coventry, N. M., Architectural 
Cramer, E. S. 

Crossley, P. R. B., Mechanical 
CroRsman, R. S. fJtril surveying 
Culver, B. G., Physics 
d'Amato, G. A. 

Denis, Bro. A., Mathematics 
Dent, J. B., Civil : San. E. 

Devine, J. J., Civil 
Dlmatteo, J. E., Machine Design 
Dixon, D. P., Arc/iifcclurc 
Dobbins, G. S. 

Douglas, C. E. 

Dowling, E. J., English 
Dunkle, R. W. 

Bckle, J. N., Civil, structural 
Edgecombe, A. C., civil 
Eggers, H. C. T., Mathematics 
Elrod, S. B., Mechanical 
Bnburg, J. T. 

Fairbanks, O, W., Physics 

Farnham, W. B., Mechanical, mach. des. 


Fenwick. H. H., Industrial! Mechanical 
Field, W. B., Architecture 
Pinch, P. R., Mechanical, machine design 
Fowler, R. W., Mechanical, mach. design 
Pox, B. B. 

Freeman, M. L., Architectural 
French. R. W., Civil 
French, T. B. 

Gatcombe, E. K. 

Gerardi, Jasper, Civil, surveying 
Gorhardt, H. O. 

Gingrich, R. P. 

Gorman, W. M., Shop 
Grant, H. B. 

Greenwood, J. W., General Eng. 
Griswold, E. M., Machine Design 
llacheiiielRtcr, C. A., Electrical 
Haentjes, C. H., Mathematics 
Hales, V. D., Civil, surveying 
Hall, S. G., Mech. d- Mat. 

Hansen, W. E., Structural 

Harris, H. B., Mathematics 

Ileacock, P. A., Civil; Sanitary 

llebrnnk, E. F., Metallurgy 

Hein, J. M., Architectural 

Henry, H. L., Machine Design 

Hesse, H. C., Mechanical, machine design 

Hoythum, A., Industrial Des. 

Illgbee, h\ G. 

Hill, 1. L., Shop 

Hill, J. L., iHvil; Mechanical 

Hinkle, R. T. 

Hoelscner, R. P., Civil, structural 
Hoffman, P. C., Mechanical 
Holman, L. W., Architecture 
Hood, G. J. 

Ilowe, L. B. 

Howes, V. E., Machine Design 
Hughes, P. R., Cii’l/. surveying 
Jewell, W. R., Machine Design 
Johns, W. B., Mechanics and Materials 
.Tohnson, L. O., Civil 
,1oliaHon, M. F., Civil; Mathematics 
Jones, L. D. 

.lorgensen, Albert, Civil; Mech. d Mat. 
.Tudson, \V. J., Machine Design 
Keaton, Ij. D., Architecture 
Kent, B. C., Machine Design 
Kepler, P. II., Education 
Kiely, E. R. 

Kirby. L. R. 

Kumincrle, H. AT., Mechanic Arts 
Kurtz, J. W., Shop 
Ladner, A. C., Math.; Mech. A Mat. 
Leighton, A. W. 

Lendrum, J. T., Architecture 

Leiihnrt, J., Sanitary 

Livingston, A. R., Mechanics 

Loving, H. O., Mathematics 

Liiddeii, D. J., Architectural 

Lurie, A. N., Architecture ; Mech. d Mat. 

Liizndder, W. J.. General 

Mann, C. V.. Civil; Psychology 

Mara, H. W., Mathematios 

Markowitz, Jesse, Aeronautics 

Alaute, B. W., Mathematics 

McClung, J. D. 

McCombs, G. C., Civil, structural 
AIcConnell, R. K., Mathematics 
ATcCully, H. M, 

McCiilly. H. M., Jr. 

AfcDonald, F. J. 

McFarland, J. D.. Electrical 
McGuire, J. O., Arohiteoture 
AlcNear, W. F., Mechanical 
McNeary, Matthew, Civil 
AfcNein, W. H.. Civil 
Merrill, D. W.. Civil 
Meserve, G. H., Civil, surveying 
Miller, F. C., Meohanios and Materials 
Mlnkler, H. T. 
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Mitcham, J. T., Mvch. d Mat. 

Moore, E. R., IShup 
Moose, P. B., Civil, surveying 
Morris, H., Architvetnre 
Mortland, J. A., structural 
Mullins, B. P., Civil, Hurveying 
Mummert, II. B.. IUcclrical 
Myers, H. D., Civil, structural 
Narmore, F. B. 

Nash, T. Ii., Oeneral Physics 
Neal, H. P., Mechanical 
Nettleton, E. B. 

Nollau, L. E. 

Normand, H. C., Civil 
Northriip, R. T., Oeneral 
Olson, O. A., Mechanical 
O'Rourke, P. J., Mathematics 
Orth. H. D. 

Osborn, F. C.. Oeneral Eng.; Shop 
Osbornp, D. R., Mech. d Mat. 

Oxnard, II. W., Civil 

Pnffonbarirer, K. R., Chemical: Industrial 

Vnrfi. E. G.. Civil 

Patten. L. M.. Architecture 

Paul, E. W., Languages 

Paulsen, Fridtjof, Math.; Mechanical 

Pearson, J. E. 

Ferrymen, C. C., Industrial 
Phelps, O. M., Civil, surveying 
Philhy, A. J. 

Pierce. S. H., Electrical 

Pius, Bro. E., Shop 

Plock, Henry. Civil 

Plummer, C. R., Machine Design 

Polaner, J. L., Mechanical 

Porsch, .T. H., Civil ■ Mech. d Mat. 

Porter, P. M., Architecture 

Potter, O. W., Mineral Tech., metallurgy 

Pratt. O. M., irrhiteeture 

Putnam. G., Mathematics 

Oiinfd. Tj. .T., Jlydraulirs. math. 

Quinn. G. R., Mcch. d Mat. 

Radford. R. R.. Shop 
Rnnsdell, C. TT . Machine Design 
Rnpnolt. F. A. 

Rioderer. IT. C. 

RIsInir. .tiiKtiis Merhanical : Shop 
RohertMon. J E Afathematics 
Rule, .T. T., Mathematics 
Russ. .T. Af., ATechnnical : Shop 
Rnwver. R. A., Ciril 
Rcholnman, .T.. Mathematics 
Rehleffol, E. J. 

Rehnnler, D. R. 

Rehiimann, C. H.. f'ivil. strurturni 
Rlifela. K. G.. Aferhnnical 
Rhlprley, T. E , Mne7}i77e Design 
Rhook, I*. R.. Architeeturr 
Rlnntz, F. W., Ciril ; ATechanical 
Smith, G. B. 

Smiitz, F. A., Mechanical, machine design 
Snook, R. C. 

Spencer, H. (?., Arrhlteeture 

Springer, C. IT . Civil, structural 

Starr, M. O., Eronmnies 

Stevason, C. C., lOiop 

Stewart, E. H . Architecture 

Stock, O. Jj., Architecture 

Stone, O. M., Architecture 

Stork, W. Tj., Electrical 

Street, W. E.. Industrial ; Oeneral 

Taylor, W. H., Civil 

Tea, P. Ij., Mathematics 

Temple, E. H., Mechanical, mach. design 

Thayer, II. R., Civil ; Sanitary 

Thomas, A. E., Mechanical, mach. design 

Thomas, E. W., General 

Thomas. N. D.. f^ivil 

Toporeck, E. R., Electrical 

Townsend, C. E. 


Tozer, E. F., Mechanical 
.T P 

Turner,* W. W., Architcctuj'e 
Vlerck. C. J. 

Wagner, W. O., Hydraulics 
Walker, E. D., Civil, surveyhyf 
Walsh, C. J., Architecture 
Walsh, F. W., Architecture 
Walsh. H. V. 

AVardell, A. 

Warner, F. M., Oeneral 
Webb, E. C.. Shop 

Weber, II. S., Mechanics and Materials 

Wellman, B. E.. Mech.; Mech. d Mat, 

Wlicnman, .T. H., Mechanical 

Willey, E. O., Mechanical 

Wilson, E. U., Mechanical, mach. design 

Wladaver, I., Des. Oeom. 

Wood. A. B., Mechanical, machine design 

Wood. .T. N., Electrical, illumination 

Worseneroft, R. A., Civil 

Wright, W. .T. T.. English 

Zilly, R. G.. Civil 

Zozzoru, F. 


ENGE1SII 

Abbiihl, Fred, Debate 
Anderson, D. R. 

Antlerson, Viclorin 
Ayers, J. A., Psychology 
Bartlett, II. R., History 
Bennett, B. B., Foreign Language 
Birk, W. O. 

Bowman, R. S., Foreign Lang. 
Brackett, R. D., Speech 
Brandt, C. G. 

Brow^n, C. A. 

Brown. IT. C. 

Buchan, A. M. 

Biirkland, C. E. 

Callaghan, J. C.. Speech 
t'rane, W. G., Jiu man i ties 
Creek, II. E. 

Crouch, W. G.. Foreign Lang. 
(hiniberland, R. W. 

Dunible, W. R. 

Fisher, B. G. 

Folk, B. II. 

Foster, Ed. 

Fountain, A. M., Electrical 
Gertz, P. H. 

Godfrey, W. P. 

Gould, J. U. 

Grarnnicr, P. A. 

Guest. C. B. 

Guthrie, E. O., Psychology 
Hall, A. V. 

Harrison, T. P. 

Hartley, E. C. 

Hendricks, Walter, Foreign Languages 
I liggiii bottom, E. 

Hildreth, W. H. 

Hodges, J. C. 

Howell, A. C. 

Iliiinphrey, K. D., History 
.Tones, W. P. 

.Tudy, C. K. 

Knoll, II. B. 

Lawler, L. T. 

Elngeman, C. A. 

Lynch, W. S., Humanities 
Maurer, R. L. 

McCllntock, E. C., Economics 
McDonald, P. B. 

McLean, W. G.,. Electrical 
Mock, C. O., Drawing 
Morgan, S. ». 

Morrison. B. 

Nugent, II. H. 

Nyland, Waluo 
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Park, C. W. 

Parr, Johnstone 

Parrott, A. A., Malhematick 

Pepper, L. R. 

Price, Robt. 

Price, S. R., Languages 
Rainey, G. W. 

Raw, R. M., Kconomica 
Raymond, F. N. 

Rose, L. A., Foreign Long. 

Russell, D. A 

Snidla, Ti. K. A., Psychologg 
Scaminon, W. F. 

Schmelzer, K. W. 

Shorter, R. L. 

Sturmer, A. M., For. iMiiguagcR , Fcon. 
Summey, George 
Tenney, E. A. 

Thompson, K. O. 

Thompson, P. V. 

Tliornton, J. E., FJeonomiea 
Tucker, S. M. 

Vaiighnn, J. L. 

Wftbnltz, W. S., Foreign Lnnguagrti 
Walker, A. J. 

Westfall, A. 

Whltmer, A. B. 

Wilson, L. C 
Wood, E. L. 

Wright, Aiislin 
Young, II. R. 


FOKKIOX LANGUAOKS 

Atwood, L. L., History 
Greiner, O. A., Mngllnh 
llanselman, F. P., Kngliah 
MlddendorL IT. Q., German 
Sehelfley, C. K., History 

QKNISIIAL ENGINEERING 


Addison, G. 1., ('oordination 
Arnold, J. N., I'lectrical 
Ayers, M. T., Civil 
Ayre, R. S., Civil 
Ballard, L. J. 

Beane, J. A., Drawing 
Boehrncr, II., Drawing 
Branch, VV. II., Power 
Brown, R. Q.. Drawing 
Burdett, R. W., Hhop 
Campbell, (i. W. 

Cardin, C. J., Hcchnnical ; Meeh. d Mat. 
Conley. W. J., Mechanical 
l.’rnin, H. M., English 
Crowder, B. A. 

Dana, F. C., Mathematics ; ('iril 
Dawson, C. IT. 

Douglas, C. K. 

Drummond, G. B. 

Fogarty. W. P., Drawing 
Frederick. M. 

Granoy, M. R.. Drawing 
Giilllkson, A. C.. Heat Power 
TTempstead, J. C., Economies 
Ilenshaw. C. N., Mechanical 
Hermes, R. M. 

llelzol, T. B.. Eng. Drawing; J/ec/tu#»fcoI 
lllllyard, L. R., Mathematics 
TTolcomh. R. M., Civil 
Houser, 8. C. 

Hyde, T. E. 

Keith, .T. I., Food Eng. 
icing, II. J. 

Tvleliisehniidt, K B.. Mvchfinirs 
Lnseoe, O. D., Mechanio Arts 
Tdndemann, A. J. 

Tjittlefleld, O., Mathematics 
Main, C. T.. Industrial 
Martin, B. W., Drawing 


^IcColliiin, A. R., Supt. 
McCoriiiick-Goodhart, L. H. 

McICoaii. J. P. 

Mitcham, J. T. 

Moore, W. C. 

O’Leary, A. M., Mathematics 
Owen, S. P., Drawing 
Patterson, W. E. 

Pilch, M. 

Prewett, C. H. 

I>riee, R. O. 

Scheiuman, Jay 
Stephans. C. H. 

Taiill)(‘e, P. .1. 

Turner, W. P. 

Van Dyke, J. R. 

Wallace, J. R. 

Weed. J. M. 

Wells, A. B. 

Wilcox, 1C. R . ('ivil, hydraulics 
Wlleox, .1. 1C . Electrical, power 
Zoigler, F. E. 

INDUHTKIAL ENGINEERING 

Alexauder, W. T., J/rc/iuiiictil, mfg. proo. 
Armstrong, W. II., Shop 
Babcock, M. M. 

Barnes, K. M., Economics ; Mechanical 
Barnwell, Q. W., Economics ; General 
Beatty, II. R., Meek. Mat. 

Beese, C. W., Engineering Drawing; Shop 

Bigelow, U. G., Mechanical 

Blake, R. P., Safety 

Bock, L. S., Economics 

Brooks, J. A., Economics 

Bullinger, C. IC., Econornivs 

Carson, G. B., Mfg. Proc. 

Collins. B. Iv., Shop 
Connelly, J. R., Mechanical 
Cooper, Guy 

Devor, E. L., Mechanical 
ICddy, C. L., Economics 
Edwards, J. C. 

Emerson, Ij. A., Education 
Epptdslielnicr, D. S. 

Fairchild, E. L., Jlcchanical 
Filipettl, G., Economics 
Foos, C. B., Mfg. Proo. 

Ganong, W. L. 

Gilbreth, Ij. ^M., Mechanical ; Psychology 

Good, M. R., Economics 

Groseclose, F. F., Afechanical 

Guild, Ii. U., Economics 

Hall, P. R., Alin. Tech., mctatluryy ; Shop 

Ilnnsclinan, G. R., Mathematics 

Hart, S. T., Mechanical 

Holme, T. T., Mechanical 

Hudec, E. J., Mtehunical 

Hummel, J. O. P., Economics 

Hunt, M. W., Mach, design; Ileal Power 

Hussey, R. A. 

Ingalls, J. W., Research 
Iresoii, W. G. 

.lohnson, G. C. K.. Electrical 
Laltala, E., Mfg. Proc. 

Lehoezky, P. N., Economics 
Lesser, A. 

I.ott. A. O. 

Lucas, E. L., Mechanical 
Lytle, C. W., Economics 
Mablc, H. II.. Mechanical 
Mahaney, J. P., Shop 
McClure, J. A. 

Millard, C. I., Eng. Drawing; .Mechanical 

Miller, A. M., Economics 

Morgan, J. C., Coopef'utiue 

Mundel, M. E., General 

Norton, P. T., Economics ; Shop 

Owen, IT. F.. Drawing 

Pearce, F. W., Mathematics 
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Piguge, L. C., tjng. Drawing 
Pouh>, II. ^r., 

Porter, D. B., Mechanical, mjg. prac. 
Query, L. 11., Mechanical 
Renner, W. E. 

RhodoH, T. J., Mechanical 
Rlogel, J. W., 13 conomica 
Rlx, C. N. 

Robinson, D. 1 , Mechanical 
Robson, F. B. 

Rogers, II. B., General 
Ruteii, \V. II. 

St. Clnir, O. A , Engineering Drawing 
Sampson, M. W., English 
Schell, E. II., Bus. cl- Eng. Adm. 
Schreiber, N. B 
Sliybekay, 1) S.. J’sgchologj/ 

Sizelove, O. J.. Electrical 
Spafford, W. F., Economics 
Spencer, M. \V. 

Spriegol, W. K., Management 
Stalnton, R. S., Drawing 
Tlioina.s, G 1) 

Thuesen, II. G., Mfg. Processes 
Turkes. W. R. 

Van Sickle, C. B, \erotinting 
Walkup, J. K., General 
Watson. C. K. 

WIddop, R. 

Wilcox, D. B, Economics; Physics 
Wilkinson, G. T)., Economics 
Williamson, J. II. 

Wilson, C. II. 

Wykes, S. A., Mechanic Arts 
Yeaton, I*. O , il/cr/ianic^i and Materials 
Younger, John, Shop 

BIIIBARIANS 

Chamberlain, Marguerite 
(^leslrc. 10. 10. 

('roslaiid, Dorothy M. 

Dulloii. B. II. 

Fooke, Helen M. 

(iIe«'ison, M. R. 

Hyde, W. H. 

King, 1). .M. 

Jjaucour, II. 

Lane, Ruth IMcG. 

Marks, M. E. 

MaxHeld, D. K., Gen. Eng, 

Metcalf, A. II. 

Moss, Helen J., English 
Nicholson, J. B. 

Nicholson, Natalie N. 
t)'ParreIl, .1. B., Mechanical 
Pock, II. R. 

Roush, M. B. 

Schoonover, B.-B. 

Seaver, W. N. 

Thuorer, Ellen K. 

Tiimbleson, 1. A. 

White, Myra 

Williford, R. 11., J*hyt*ies 

MATHEMATICS 

Allen, B. F., Physics 
Amelolti, Emil, Physics 
Ayres, W. L. 

Bamforlh, F. R. 

Barnes, .1. 1j., Electrical, communication 
Benner, J. A. 

Bennett, A. A. 

Bibb, S. F., Industrial 
Binder, R. C. 

Black, L. T , Eng. Drawing 

Bockhorst, R. W. 

Borgman, W. M.. General 
Brenke, W. Physics 
Brock, J. 10., Mechanics 


Brown, E. C. 

Bryan, N. R., Statistica 

Bubb, F. W., Mcch. d Mat.; Physics 

Bullock, R. C. 

Buriiigton, R. S., Electrical; Physics 
Butterlield, A. D., Civil, surveying 
Campbell, G. W. 

Campbell, W. B., Mech. d Mt. 
Carrlzosa, V. J. J. 

Cell, J. W.. Meoh, d Mat. 

Church, Earl 
Cooke. 11. C. 

Cowgill, A. 1*., Mcch. d Mat. 

Craig, II. V., Astronomy 

Croat, P. D , .Mech. d Mat.; Physics 

Daugel, II. A , Drawint/ 

Davis. A. W. 

Davi.s, W. M . Drawing 
DcRoiide, L. A. 

Dimiek, C. TO., M cchanics and Materials 
Dix, L. 10., Civil 

Doeringsfeld, II. A., Civil; Meeh. d Mat. 
Dorn, W. N., Aeronautics 
Douglass, It. D, General; Physics 
Diinholl er. R .1.. Mineral Tech. 
lOpstein, lh‘iij , Phifsies 
Feiill, I. 

Fisher, II A.. Physics 
Fifliiaii, J 11., Physics 
Fitlerer, .1 C., Civil, structural 
Ford, L. R., Physics 
Francis, S. A., General 
Gaba, M. G. 

Gay, II. J . Physics 
Geliinan, II. M., Aeronautics 
Godin, (!. R. 

Goodheart. 10 .1., (Uril ; Sanitary 
Graesscr, It. F., Physics 
Graham, W. W. 

G under, D. F , Mechanics and Materials 
Harriiigloii, .1. M., Psychology 
Harter, G. A. 

Haskins, E. E., Physics 
Ilateher, T. W., Mechanical 
ITookc, Robert 
Hosteller, II. C., Physics 
Hoy, B. A. Statistir.s 
Hughes, W. li , Chennsfr y 
Hunt, G. II. 

Hutchinson, C. A. 

Hyde, lOniina 

ITydeinaii, W. R., Physics 
.Iordan, II. B., Physics 
Jurdnk, M., Civil Engineering 
.hislice, H K.. General Eng. 

.histin, E. M., Civil, surveying 
Kells, L. M. 

Kimball. S. IT. 

Kindle, .1. II.. Mechanies 
Kiiaebcl, C. H., Physics 
Knight, R. M. 

Konove, Carl 

Krathwohl, W. C., Psychology 
Latimer, C. G. 

Layton, W. I.. Eng. Drawing 
Lehmann, C. II. 

Leonard, II. B., Mech. d Mat. 

I«evine, Jack 

Lindsey, L., Mech. d Mat. 

Loewner, C. 

Luiidberg, G 11 
MacDonald, J. K. L.. Physics 
.Malnardl, Pompey, Civil 
Maltby, L. L. 

Markle, G. B. 

Mason, W. K , Civil 
.McNair, J. S., Duitving 
Mlddlmlss. It It 
Miles, E. P. 

Miller, F. IT.. Mech. d Mat. 

Millington, II. G. 
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Mitchell, IT. O. 

Morley, U. K. 

MoHsman, T. A. 

Mumford, C. G. 

Nncliiizrl, J. T., Mrcftanicni 
Nnhlkinn, II. M. 

Nelson, A. L. 

Newsom, C. V. 

Norcllini;. C. G. A.. Mcch. d Mat. 

Olden iMir^er, U., Mechanical 
Owens, F. W., Electrical 
Park. II. V.. Mrrh cf Mat. 

Parker, S. T., Phynivn 
Peterson, 1). F., i'irit 
Pettis, C. R., MechaviCH 
I'liillips, II. B., PhynicH 
Pirchic), P. M., Lanyuaf/i'a 
Plain, 1 j. C., (icneral; Physics 
Purdie, K. S. 

Keeks, .M. K., Eny. Dr. 

Keel, F. R. 

Keinbcli, B. P., Mech. d Mat.; Physics 

liiee, IJiirrls 

Kice, II. S., Chemlatry 

Kietz, II. 1j., Economica 

Hitter, J. F. 

Robinson, R. II. 

Roever, W. II. Astronomy 
Root, R. E., Mechanics d Materials 
Rosenhaeli, .1. B., Physics 
Rolh, S. G. 

Riiiij;e, L. D., Economics 

Seliinidl, II. 1*.. Phy.sws 

Seagrnves, W. 1*., Mech. d Mai.; Plnt'tirs 

Sedffwick, C II. \V. 

Slniosler, .1. If. 

Sininion.s, F. A., Civil 
Small, Ij. L. 

SiiilOi, 10. S, Mvchauics 
Smith, S. R., Phyaica 
Solt, M. R. 

Spade, 10. (r , Physh's 
Sparks, F. W. 

Spear, .loseph 
Stipe, C. O., Civil 

Straiie, A. J., Tndustrial ; Mineral Tech 
Stratton, W. T., I^hysirs 
Straw, J. A.. Electrical 
Slrobcl, 0. F. 

Swan (on, W. F., ('hem leal 
Synpe, J. 1j. 

Temple, V. B. 

Terrell, W. P., ^^crhanics 
Thomas, C. F.. i'iril. surveying 
Thomas, D. Boyd. Physics 
'J'homa.s, Evan. Mechanical 
Torrance, C. C., Physics 
'riidbnry. C. W 
Von Busklrk. 11. (\ 

Vi‘zeaii, W. A. 

Wariioek, W. G. 

Wat a nil he, K. 

Whitford, I). 10., J/rchanics 
Whitney, R. D., Communications 
Williams, F. II. M. 

WlllinniH, IT. P., English; Psycholoay 
Wlnton. L. S. 

Wray, J. W. 

Yanoslk, G. A., Civil, alructural 
Zant, J. H. 

Zeldin. S. D. 


MEC11AN1CAT. RNOINERBINO 

Aldrich, B. ^I., Drawing; Math. 
Algren, A. B., Refrigeration 
Allen, C. M., Refrigeration 
Allen, F. E,, Metallurgy 
Allen, 11. L., Heat Power 


Almsled, F. E., Naval 
Ambroslus, E. E., Heat Power 
Amldon, L. L., Mach. Dca.j Heat Power 
Anderson, C. Q. 

Anderson, C. E., Heat Power 
Anderson, C. O., Heat Power 
Anderson, E., Heat Power; Power Plants 
Andrews, D. K. 

Anthony, R. L., Heat Power; Industrial 
Arm, 1). U., Machine Design; Heat Power 
Arnold, .1. E., Aeronautics 
Aulirh, W. M., Mach. Des.; Econ.; Eng. 
Drawing 

Ault, E. S., Machine Design; Mfg. Proo. 
Aiith, G. II. 

Ayers, M. T., Machine Design 
Ayrp, R. S., Mcch. d Mat. 

Bacon, R. A., Machine Design 

Barley, .1. B., Textile 

Bailey, J. F., .Mechanics 

Bailey, N. P., Aeronautics 

Bailey, W. S., General: Mcch. d Mat. 

Baker, 10. C., Aeronautics 

Baker, TI. I).. Physics 

Barber, W. .1., Mach. Design; Heat Power 
Barnard, N. II., Industrial ; Mfg. Proc. 
Baiiineister, T., Heat Power ; Pr. Pis. 
Baylor, J. 10.. Mfg. Proc., H P. 

Beckwith, T. G. 

Begemau, M. U., Mach. Des.; Mfg. Proc. 

Beitler, S. R , Heat Power 

Bell. N. R., Electrical 

Benson. U. R.. Mfg. Proc. ; Met. 

Berger, P. A.. Machine Des. 

Berry, C. II., Heat Power; Power Plants 
Berryman, L. G., Mineral Tech. 

Best, II. W. 

Billniyer. (\ I).. Machine Design; Indus. 
Binder, R. C.. Mcch. d Mat. 

Birknoss, 11. A. 

Bisehof. G. .1., Metallurgy 
Black, P. H., Mech. d Mat. 

Bluckburn, II. W., Heat Power 
Blaisdell. A. II., Aeronautics 
Bhimberg, L., Machine Design; Onirrfll 
Bo«k, A. 10., Power 
Bogard. B. T 

Bolz, II. A., Mach. Design; Mcch. d Mat. 
Boston, O. W., Mfg. Processes 
Bowman. H. T., Heat Pr.; Mcch. d Mat. 
Boyan, E. A. 

Boynton. J. E , Machine Design, Heat Pr. 
Brady, W. TI., Design; Surveying 
Bragg, F. C., Drawing 
Brninard, B. B., Heat Power; Min. Tech. 

B reek eu ridge, R. W., Mfg. Proc.; Shop 
Brickler, A. J., Mcch. d Mat. 

Brown, A. I., Heat. Refrigeration 

Brown, R. E., Mathematics 

Brown, R. V., Heat Power 

Brown, T. C., Drawing 

Bucher, P., Heat Power; Power Plants 

Biieklngliam, E., Mach. Des . ; Mfg. Proo. 

Biidenholzer, R. A., Heat Power 

Bnerer, W., Heat Power 

Burr, A. IT., Mcch. d Mat. 

Butler, H. W., Mechanics and Materials 
Butler, N. R. 

Butterfield, T. E. 

Calhoon, P. N., Heat Power 
Canieron, Hugh S.. Heat Power 
Campbell, J. M., Heat Power 
Campbell, W. B.. .Mech. d Mat. 

Cnndee. F. W., Heat Power 
Carmichael, Colin, Machine Design 
Carpenter, B. U. 

Carvln, P. D., Heat Power; Refrigeration 
Casberg. C. H., Mfg. Processes 
Case, A. A., Shop 

rather, H. M., Heat Power; Power Pis. 
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Cay wood, T. G., Maoh. Des.; MJg. Proa. 
Cejka, J. B., Eng. Draw.; Mech. ^ Mat. 
Chamberlain, J. B., Mfg. Proc. 

Chapman, U. G., Mech. d Mat. 

Chase, C. H., Maeh. Dee.; Power P. 
Cherry, F. H., Mechanics ; Eng. Drawing 
Christie, A. G., Power Plante; General 
Church, A. H., Machine Dee. 

Church, E. F., Aeronautioa; Metallurgy 
Clark, D. S., MSft. Proc. ; Met. 

Clark, R. E., Heat Power 

CleKhorn, M. P., Heat Power; Power Pla 

Clower, J. I., Alachine Dcaign 

Colbert, T. P., Afarhine Dcaign 

Cole, R. W., Drawing 

Colin rcl, A. A., Mechanics 

Coojrnn, C. H., Heat Power 

Cooiinidt, A. C.. Aeronautics 

Cooper, L. B., Mech. <f Mat. 

Cope, R. L., Induatrial 
Cope, W. J.. Heat Power 
CoVan, J. P., Mfg. Prooeaaea 
Cowle, Alexander. Afachine Design 
Crawford, C. W.. Indus.; Mech. d Mat. 
Crofoot. O. E.. Heat Power: Refrig. 
Croft, H. O.. Heat Power; Economica 
Cromer, O. C., Heat Power 
Crowder, B. A.. Mfg. Processes 
Dale, R. B., Math. 

Dauf^herty, R. L., Hydraulics 
Davis, J. IT.. Mechanics 
Davis, Tj. E., Industrial 
Davis, S. S., Heat Power 
Dawson, E. F., Air Conditioning 
DeGarmo, E. P., Heat Pr.; Indus. 

Dealer, II. B.. Heat Power ; Power Plants 
Dent, J. A., Heat Power ; Power Plants 
Devine, .Tas. J.. Heat Power 
Devor, B. L., Mach. Des.; Mfg. Proc. 
DiakofT. A. .1.. Aeronautics 
Domonoske. A. B. 

Donovan, E. T., Heat Power; Power Pla. 
Doolittle, .T. S., Heat Power; Refrig. 
DoiiRhtle, V. L., Machine Design; Aeron 
Dowell, Dawson 
Downs, J. B. T. 

Dows, Tl. W., Affg. Processes; Shop 
Dray, R. C. 

Duncan, S. F.. Afach. Dea.; Heat Power 
Dun kin, W. V. 

Dunlap, A. L., Mechanics and Materials 
DiiPrlost. J. R., Mach. Des.; Heat Power 
Durand, W. F. 

Dusinberre, G. M., Heat Power 
Eames, J J.. Heat Power 
Easton, W. II. 

Eaton, P. B., Mach. Des. ; Heat Power 
Ebaiifth, N. C., Heat Power 
Eckerman, B. II., Drawing 
Eckhardt, C. .1 , Heat Power; Refrig 
Edstrom. A. E. 

Edwards. VV. W.. Aeronautics 
Efrllsnid, F. R.. Heat Power; Refrig. 

Ef^ry, C. R., Machine Design 
Ellenwood. F. O., Heat Power; Refrig. 
Elliott. B. G., Heat Power; Power Plants 
Ellis, W. T., Heat Power; Power Plants 
Emerson, W. D., Heat Power; Power Pis. 
Endsley, L. E. 

Ermenc, J. J., Heat Power 
Estep, T. G., Heat Power 
Espy, W. N., Thermo. 

Evans, F. R. 

Everett, II. A., Heat Potoer 

Eyre, T. T., Heat Power; Refrigeration 

Fabel, D. C., Mech. d Mat. 

Fahnestock, M. K., Refrigeration 
Falres, V. M., Mach. Dea.; Heat Power 
Falrfleld, J. G., Heat Power; Maeh. Des. 
Falls, E. K., Fluid Meohanies 


Fellows, J. U., Heat Power; Civil 
Fernald, E. M., Heat Power 
Fernow, B. K., Heat Power; Refrig. 
Ferrettl, A. J., Heat Power; Refrig. 
Fessenden, B. A., Refrigeration 
Files, C. W. 

Finlay. son, F. R., Aeronautics 
Finnegan, J. B., Fire Protection 
Fisher, D. A., Heat Power 
Pitch. W. C., Economics 
Flnnlgnn, A. E., Mineral Tech. 

Fleming, D. W. 

Fiinnor, A. O., Heat Power; Power Pis 

Folsom, R. G., Jljjtlniulies 

Ford, A. D., Aeronautics 

Fornos, G. G., Afachine design 

Forstall, W., Industrial 

Foster, C. A. B., Driiiring 

Frcberg, C. R., Aeronautics 

Fry, II. P., Drawing 

Fullan, M. T., Mach. Des.; Eng. Drawing 
Fullerton, II. P., Mech. d Mat. 

Gall. W. R., Induatrial 
Gallalce, J. M., Heat Power; Power Pis. 
Garman, W. D., Power Plants ; Mechanics 
Gntcombe, E. K., Afachine Design 
Gntley. E. R. 

Gauss, IT. F., Afachine Design, Refrig. 
Goer, U. Ij., Affg. Proc. 

Geiger, .T. W.. Heat Power 

George, V. C., Afechanics 

^■elrhell. E. D., Mechanics 

Glnnnlnl. M. C., Heat Power 

Gibbs, R. E.. Heat Power; Power Plants 

Gioaecke, F. E., Heat Power 

Gilbert, W. W.. Aeronautics 

Gilpin, C. A., Heat Power 

GJesdahl, M. R., Afachine Design 

Gleason, J. G., Aeronautics 

Godeke, II. F., Affg. Proc.; Heat Power 

Goglla, M. J., Aeronautics 

Goode, II. P., Eng. Drawing 

Goodman, W. 

Gorman, W. M., Rhop and .Mec/ianir Arts 
Grace, C. T., Machine Design 
Graf, R. II., Mech. d Mat. 

Gray. E. S.. Heat Power 
Ora.v, If. C., Afachine Design 
Gray, M. E., Mfg. Proc. 

Green, B. M., Afachine Des. 

Green, W. A., Heat Power 
Green, W. P.. Heat Power 
Green w'nld, D. IT., IndusirUil 
Greenwood, E. J. A. 

Greffe, C. D.. Aeronautics 

Grey son, .T. C., Afechanics 

Grlmn, F. S.. Mach. Dea. : Eng. Drawing 

Grosser, C. E., Afachine Design 

Grosser, W. R. 

Giierdan, G. A.. Mach. Design: Mfg. Proc 
Gullikson, A. C.. Drawing 
Gurney. G. T. 

Hall, A. R. 

Hall, C. A., Heat Power 
Hall. S. R. Drawing: Shop 
Halllday. W. R., Machine Design : Eng. 
Ham. C. W.. Machine Design; Mfg. Proe. 
Hamilton, E. II., Heat Power; Shop 
Haney, J. W., Heat Power; Power Plants 
Hanson, K. P., Heat Power 
Hardgmve, J. C., Affg. Processes ; Shop 
Harrington. R. L.. Industrial 
Hawkins, G. A., Physics 
Hawley. K. S., Industrial 
Hawn, 11. W., Refrig . ; Mechanics 
Hay, K. D.. Induatrial; Aeronautics 
Hays, F. B. 

Hazen, J. W., Heat Power: Refrigeration 
Heath, C. O., H-P.; Metallurgy 
Helanuer, Linn, Heat Power; Power Pis. 
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Hrm, Ij. W. 

Ilenlka, .1. II., fthop and Mechanic Artn 
Henry, G. P., Dr.; Shop. 

Henry, J. A., Heat Power 
llotzel, T. B., Eng. Drawing 
Hibbard, S. S., Mechanics 
Illll, A. M., Heat Power; Refrigeration 
Hinkle, R. T., Machine Design 
Hinton, W. A., Heat Power 
Hixon, C. R., Heat Power 
Iloefer, E. G., Heat Power 
Hofmann, G. A., Heat Power 
Iloldredee, E. C., Heat Power 
Holland, A. D., Heat Power; Refrig. 
Holmes, A. G. 

Holmes, C. W., Heat Power; Mech. A Mat 
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Hyland, P. H., Power Plants 
Iverson, II. W., Mechanics 
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Koenig, L. R., Mach. Design 
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Lee, B. S. 
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Luce, A. W., Mach. Des.; Mech. A Mat. 

TiUdwieksoii, J. K.. Heat Power 

Liidy, L. V., Heat Power 

Liiebs, A. A., Heat Power; Rejrigeration 

Muck, A. J., Heat Power 

Mackey, C. O , Heat Power 

MnrNaiighton. E., Afach. Des.; Heat Pr. 

Mallory, W. P. 
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Marco, S. M., Heat Power 
.Murconx, 11. A., Industrial 
Marlnnl, K. A. 

Marin, A. 

.Marquis, F. \V., Heat Power; Power Pis 
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Martin, C. B., Metallurgy 
MurtlL, W. II., Heat Power; Refrig. 
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Massey, J. T. 

Matson, K. M., Mach. Des.; Mcch. A Mat 
Matthes, G. P., Mech. A Mat. 
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Mayer, J. K., Jleat Power; Mech. A Afat. 
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McDonald, R. N. 

MeJiilosb, W. (j.. Machine Des. 

McIntyre, H. J., Mach. Des.; Heat Power 
McKee, H. L., Drawing 
McKee, W. S., Machine Resign 
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McLrIlan, H. J. 

McMlnu, B. T., Mech. A Mat. 
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Miles, J. C., Heat Power; P. Plants 
Miller, II. W., Machine Design 
Miller, L. G., Heat Power 
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Miller, W. T. 

Mlnarlk, R. G., Mach. Design; Mfg. Proo. 

Ming, P. W., Eng. Drawing 

Mochel^M. G., Mechanics 

Mocn, W. B., Potaer Plants 

Moffat, G. N., JfaoMne Design 

Mobn, P. B., Heat Power; Power Plants 

Moody, A. M. Q. 

Moody, L. P., Hydr.; Mech. A Mat. 

Moore, B. R., Drawing 

Moore, M. B., Heat Power; Meoh. A Mat. 
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Morton, R. W., Heat Power; Power Pis 

Moser, K. J., Refrig.; Mech. A Mat. 
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Munro, G. W., Heat Power 
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Nelson, B. W., Aeronautics 
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NordenhoU, G. F., Ed. Product Eng. 
Norman, C. A., Machine Design 
Nye, E. 1*., Jlcat Power 
Oberman, L. L. 
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Raber, B. F., Heat Power; Refrigeration 
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Russell, D. M., Heat Power 
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Schneider, T. A. 
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Seward, H. L., Heat Power 
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Shonk, D. II., Heat Power; Refrigeration 
Sherwood, N. P., Heat, Power PI. 
Sherwood, R S. 

Shoop, C. F., Heat Power; J*ower Plants 
Short, B. E.. TTeat Power 
Shumaker, C. II.. ITvat Power 
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Simmons, C. M., Heat Power 
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Smith, B. B., TTeat Power; Afeeh. d Afat. 
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Smith, R. K.. Eng. Drawing 

Soderberg, C. R.. Mechanics 

Solberg, il. L., Heat Power; Power Pis 

Sorensen, II. A., TTeat flower 
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Spolts, M. F., Meehanics 

Spurlock, B. IT., TTeat Power 

Stanley. C. M., Tertilc 

Staple.s, A. .T., Heal Power; Alin. Tech 

Slarr, C.. Shop 

Stearns, F. A., Heat flower 

Steele, A. L. 

Stefani, Luis, Afach. Pea.; Heat Power 
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Stevens, II. R., Afachine I}esign ; Indus. 

Stevens, W. J.. Afach Des.; Affg. Proc. 

Stienlng, F. TI., Afach. Des.; Refrig. 

Stinson, K. W., Heat Power 

Stoever, H. J., TTeat Power 

Stolworthy, E. II.. Aeron.: Eng. Drawing 

Strnte, J. T.. TTeat Power; Refrigeration 

Stuart, H. F., Heat Power 
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Sullivan, F. J. Afach. Des.; Eng. Draw. 

Summers, R. E., T*o\eer Plants 

Svenson, C. L., If eat Power; Refrig. 

Sweigert, R. L., TTeat Power 

Swptt, O. W., Mach. Des. ; Afeeh. d Afat. 

Swift, R. E., Afetnllurgy 

Swiiieford, C. R., Afach. Dcs.; Eng. Draw. 

Taft, T. H., TTeat Power; Power Plants 

Tait, R. S., Afachine Design 

Teal, E. A., Industrial 

Terrell. W. P. 

Thatcher, C. G., Heat Pr.; Mech. d Mat. 
Thelss, B. Sm Industrial 
Thom, G. B., Heat Power; Refrigeration 
Thomas, P. II., Mfg. Processes; Indus. 
Thompson, J. G. H., Mach. Des.; Mfg. 
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Thompson, L. P., Mathematics 
Thornburg, M. L., HeaAt Power ; Refrig. 
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Trent, C. E., Machine Deaign 
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Trotter, R. A., Machine Deaign 
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Warren, A. J., Aeronautics 

Waterfall. TI. W.. Mach. Dcs.; Power PI. 

Waters, B O.. Mach. Des. ; Mvch. d Mat. 

Watson, II. 1)., Heat Power 

Weber, A. R . Heat Power 

Webster, F. N., Power Plant 

Welbel, E. E., Mechanics 

Welland, W. F., Pet. d Nat. Gas 

Welsbainpel, .1. A., Mech. d Mat. 

Weiss, 11. A., Ind. Png.; Machine Design 
Weiss, J. R., Power Plants 
Welch, II. E., Practical Science 
Wetzel, I. T., Electrical 
Wilbur, R. S.. Jtcat Power 
Wilcox. C. C., Power Plant 
Williams, Ai: O . Aeronautical 
Williams, G. K., Aeronautical 
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Wilson, 11. A., Machine Design 
Wilson, L. A., Heat Power; Refrigeration 
Wlngren, R. AI., Mach Des.; Mich. d Mat 
Winston, S. E, Mach. Des.; Heat Power 
Wlscliiiieyer, (’arl, Heat Power; Refrig 
Wolilenberg, W. J. 

Woods, B. Af., Industrial 
Wright, II. Al., Heat Power 
Yavitcb, .T. 

Young, A. P., Mech. d Mat. 

Young, C. II., Machine Design; Indus. 
Young, E. G., Mach. Dcs. 

Young, V. W., Aeronautics 
Younger, J. E., Aeronautics 
Zarobsky, I. F., Mach. Des.; Eng. Draw. 
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MECHANICH AND MATERlAIiS 

Adams, R. G. 

Aubert, Bro. J., Civil 
Avey, II. T. 
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Beal, R. W., Mechanical, heat power 
Bechtold, C. W. 

Berryman, L. G., Metallurgy 
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Boomsllter, G. P., Mechanical; Civil 
Boyd, J. E. 

Breneman, J. W., Civil Eng. 

Brown, F. L. 

Bullard, J. A., Mathematics 
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Cassel, E. B.,. Drawing 

Gather, C. 1 1., Mechanical ; Mach. Design 

Chamberlin, S. J., Civil; Eng. Drawing 

Chambers, S. D.. Civil 

Clark, E. C., Structural 

Clark, L. W., Struo. 

Colbert, .T. I*., Clin/, structural 
Collins. W. L., Civil, structural 
Conley, W. J., Civil 

Conner, N. w., Mechanical; Aeronautics 

Cornell, W. R., Mechanical 

Cox, W. J., Civil 
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Davl.s, A. W. 

De Baufre, W. L.. Mech.; Eng. Drawing 
Dietz, A. G. II., Bldg. Eng. 

Dodge, R. A., Hydraulics 

Doerr, L. O., Mechanical, machine design 
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Doinn, T. J., Civil; Mechanical 

Doll, A. W., Physics 

Donnell, L. II., Aeronautics 
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Draffln, J. O.. Civil; Sanitary 

Dudley, W. M., Mechanical, Mach, design 
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Ernst, G. C., (Hvil. structural 
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Falrman, Seibert, Aeronautics 

Findley, W. N. 
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Herrick, C. A., Mechanical ; Mathematics 

Herrick, T. J., Mechanical 
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.Tackson, J. W., Mechanical 
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King, H. J., Mechanical 
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Loweke, G. P. 

AfaeCiiliough, G. H., Mechanical 
Mangold, J. 9. 

Mansky, C. B., Mathematics 



234 


OCCUPATIONAIi nrsTRlBUTlON OF MEMBERSHIP 


>Beph, 

Maurer, E. U. 
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Miller, P. F. 
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Morkovin, D., Mechanical 
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Mykle.stac1, N. O., Mechanical 
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Rackway, J. S., Drawing 
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Richmond, R. F., Drawing 
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Sanders, W. B., Chemical 

Sayre, M. F., Mechanical 
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Schrader, II. J., Mechanical 

Seely, P. B., Mech.; Civil, hydriiullrs 

Singer, F L., Mech.; ICng. Drawing 

Smith, F. H., Drawing 

Smith, G. W., Civil 
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Staley, II. K.. Civil 

Stephen, E. K., Mechaniral. mach. den. 

Stiles, W. B., Electrical, illumination 

Stitz, E. O , Chemical 

St 11 nil. It. (i.. Civil 

Tarpley, C. E., Mineral Tech 

Taskin, II. K., II cat Power 

Taylor, O. C., Civil; Foreign Lang 
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Tliroop. J. P., Civil 

Timoshenko, S. P. 

To]iping, A. N., Civil 
Trathen, R. H. 
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Vennard. ,1. K., Hydraulics 
Vlerek, R. K . Mechanical 
Wade, F. II . Hydraulics 
Ward, Sam.. Civil 
Wendt, K. F . Civil 
Whetstone, G. A., Mathematics 
Wllllnins, G. K.. Electrical 
Williams, R. Z., Metallurgy 
Williams, W. B., Hydraulics 
Wiseman. E R., Civil 
WIthey. M O.. Civil 
Wood. B. FI. 

Worrell, D. T., Power 
Young, Dana 

MINERAL TECHNOLOGY 

Barker, G. J., Chem. Eng. 

Berry, O. M., Metallurgy ; Shop 
Black, R. M., Mining 
Bolotsky, Max, Metallurgy 
Bottomloy, J. A., Civil 


Brick, R. M., Metallurgy 
Brown, R. L. 

Bucky, P. B., Mining 
Butts, Allison, Metallurgy 
Carpenter. A IT. Mefnllurgy ; Geology 
Clayton, C. Y., Metallurgym 
Cloud, W. F., Pet. d Eat. Gas 
Cockrell, W. L.. Metallurgy ; Chemical 
CofiBnberry, A. S., Metallurgy 
C^othern. L. I. 

Cover, G. M., Metallurgy 

Craft, B. C., Pet. d Nat. Gas; Geology 

Cbnniiighain, J. B.. Mining; Metallurgy 

Daniels, Joseph, litining; Metallurgy 

Demores t, D. J., Chemical 

Doan, G. E., Metallurgy 

Dodge, J. F., Petroleum and Natural Gas 

Dowdell, It. L., Metallurgy 

Drier, R. W., Metallurgy ; PhysiCM 

Bckfeldt, Howard, Mining; Min. Dressing 

Eddy, C. T., Metallurgy 

Flltercr, G. R., Metallurgy 

Forrester, J. I)., Mining 

Frye, ,T. II., Metallurgy 

Gallagher, R. T., Mining 

Gnudin, A. M., Mineral Dressing 

Gonzalez, O., AfeddHurgy 

Good, A. C., Metallurgy 

Gooclale, S. L., Metallurgy 

Grawe, O II., Geology 

Greaves-Walker, A. F., Ceramics 

Grider, It. L., Mining; Eng. Drawing 

Grosvenor, A. W., Metallurgy 

Gudebski, II. C^, Metallurgy 

Haga, L. J., Chemical 

Hess, W. P., Met.; Physics; Elec. E. 

IlolTinan, P. O. 

Horn, C. It., Pet. d Nat. Gas 
Jneobs, H. K. 

Joseph, T. L., Metallurgy 
Kchl. G. L., Metallurgy 
Kriinilauf, 11. E., Mining ' 

Lazan, B. J., AJeiuUuryy 

Lewis, J. F., Mining; Pet. d Nat. Gas 

Lewis, It. S., Mining,’ Mineral JJressing 

LiNSiier, II. R., Aeronautics 

Locke, C. E., Mining; Mineral Dressing 

Macintosh, A. N. 

Mackay, Scolt, Metallurgy 

Mahln, Q. E., Metallurgy 

Maudertleld, N. II., Metallurgy ; ( hrmieai 

.MuLhewBon, C. H., Metallurgy 

.Ma lliieseii, J. T., Geography 

Mauffette, P., Mining, Geology 

McCauley, It. B., Metallurgy 

Miller, E. C., Metallurgy ; Min. Drrss 

Milligan, W. E.. Metallurgy; Clirmi.*tlry 

Nelson, W, L., Pet. d Nat. Gas 

Newcombe, J. A., Metallurgy 

Noble, G. W., hvonoauvs 

Nold, 11. E., Mining 

Ockerblad, A. M., Surveying 

Parker, W. H., Mining; Pet. d Nat Gu 

Parks, J. M., Metallurgy 

Peretti, E. A. .1., Metallurgy 

Phillips, Arthur, Metallurgy 

Plank, W. B., Mining; Metallurgy 

Power, H. II., Pet. d Nat. Gas; Chemical 

Qiieneau, B. R., Metallurgy 

Qiiler, K. E., Heat Power. Power Plants 

Raudehaugh, R. J., Metallurgy 

Read. T. T., Mining 

Robs, F. W., Mathematics 

Schneidewind, R., Metallurgy 

Schramm B. P., Gas d Geology 

Schulte. W. C., Metallurgy ; M echn nival 

Schuhmann, R. 

ServlBB/F. LeV., Geology 
Shaffer, R. B., Metallurgy 
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Sherman, G. W., Metallurgy 
Sherrill, R. E., Oaa d Geology 
Snelf^rovc, A. E., Mining d Geology 
SpludJer, \V. A., Metal Proc, 

StephcnRon, E. A., Pet. and Nat. Oaa 

Stewart, J. W.. Mining 

Strnlcy, If. W., OcopJiyslca 

Stuckey, J. It., Geology 

Swift, R. E., Metallurgy 

Tagf^arf, A. F., Min. DreaHlng : Chemical 

TaliniiRc, S. B , Mining; Geology 

Underlilll, .lainos. Mining; General 

Upthocrove, C., Metallurgy 

Uren, L. C., Petroleum 

Vance, Harold, Pet. and Natural Can 

Van Note, W. G., Veramtca 

Sherman, G. \V., Metallurgy 

Wagner, H. A., Mining; Metallurgy 

Walker, II. L., Metallurgy 

VVeyaser, J. L. G., Metallurgy 

White, JI. V., Metallurgy ■ 

WJlkliiRoii, AI. W., Metallurgy 
Wltnier, L. F., Metallurgy 
Wyant, R. A., Metallurgy 

NAVAL AKClIlTRCTUKK 

Adania, II. C. 

Baler, L. A., Marine Eng. 

Curruii, T. AI., Mechanical 
Keith, H. II. W., Jtlarine Jlng 
O 'Connor, G. R., Mechanical 

riiYSics 

Abbitt, W. II.. Metallurgy 
Albright, .1. G., tiurveying 
Albright, 1». S. 

Applegate, C. E., Eleetrieol 
Banka, C. W., Civil; Mech. d Mat 
Barthel, C. E., P^'raonnvl 
Bartlett, G W . 

Bennett, C. E Mathematira 
Bcaaey, W. 11., General Eng. 

Blllhartz, W. II., I'lcctrieai 
Bfrge, R. T. 

Blahop, F. L. 

Bliss, 11. II., Gen. Eng. 

Browlngton, G. P., Mathematica 
Brown, F. L., Mathematica 
Burg, W. V., Chemical 
CarliHle, D. F., Com niunicat ions 
Chase, C. T. 

Childs, 11. R. 

Cloiiae, .1. II., Mechanical ; Mech d Mat 
Collins. G. B.. Electrical 
Col vert, W. W., Mathematics 
Coolldge, .1. A., Mathematics 
Copeland, P. L. 

Driscoll, W G., Mathematics 
Duncan, David C.. Mnthematirs 
Duncan, Donald S.. Mathematics 
Durbin, F. M. 

Entwlsle, F. N . Payrhology 
Fralm, P B., Geology 
Fry. II. AI., Electrical; Mathematics 
Gager. F. AT.. Electrical; General 
Orniithnin, G. E. 

Guthrie, A. N. 

Gwlnn, I. .T., Engineering Drawing 
Hall, V. B., Eng. Drawing; Mechanical 
llalaey, Hugh 

Hammond, T. AI., Mathematica 
Hawkes, J. B. 

Hazell, W.. Electrical 
Ifaseltine, L. A., Mechanical 
Iledenbcrg, N. A.. Aeronautica 
Hell, L. Af., General 
Heller, R., Mathematics 
Henderson, R. B. 


Herreman, 11. Af., Electrical 
Hertel, K. L., Mathematica 
Ilett, J. II., Mathematica 
Illlberry, Norman 
Hottic, W. M., Electrical 
Howes, H. L., General 
Ilowey, J. If. 

Ingersoll, L. R., Heat Power 
Jackson, K. H., Surveying 
Johnson, C. F., Mathematica 
Johnson, L. V. 

Jones, L. W., Electrical, communicaiion 
Jones, AI. W., (Hvil 
Kenrick. G. W., Electrical, commun. 
Kirkpatrick, E. L., Itadio Design 
KovnrJk, A. P., Mathematica 
Lamhe, E. P., Electrical, power 
Lancaster, P. W, Chemistry; Math. 
Lark-IIorovltz, K. 

Longacre, W. A., Mechanics 
AlacDonuell, R. B., Mechanics 
Mallory. P. 

Meares, J. S. 

Alerritt, H. W., Mechanics and Ifateriats 
Miller, E. P. 

Mills, P. J.. Acoustics 
Moore, K. II. 

MiicUenhoiipt, C. P., Electrical; Math. 
Mullen. C.'P. 

Afyera, P. E. 

Nielsen, P. E. 

Partlo, P. L., Mathematics 
Patterson, R. A. 

Pheley, D. B., Civil, survevina 
Pietenpol, W B., Mathematics 
Pomeroy, O. A. 

Porter. R. A. 

Potter, J. G., General Enginering 
T’rosser, E. T. 

Pugh, E. M., Electrical 
Rnvenscroft, II. A 

Richardson, I). E., Communications 
Robert, R. A., Mathematics 
Uosselot. G. A., Communication 
Sagen, G. O., Mathematics 
St. Peter, W. N. 

Sartnln. C. C., Electrical 
Seitz, F . Chemistry 
Sermon, T. C.. Mechanics 
Sllvev, O. W.. Mathematics 
Slack. E. P., Electrical 
Slack, F. G 

Smith, E. G., Mechanical 
Soltau, I). li., Civil 
Spinney, L. B., Electrical 
Stempel, W. AI., Optics 
Stewart, O W 
Stnrgls, Tl. W. 

Swnlm, V. F.. Mathematics 
Thompson. J. S. 

Varteresslan. K. A., Chemical 
Warfield, C. N., ^ieronautics 
Wasson. II. P., Mathematica 
Webster. J. C.. Mechanical ; General 
Whitaker. Af. D. 

Woodbury, C. V., Aeronautics 
Woodrow. J. W., Mathematics 
Woods, F. P. 

PSYCIIGLOOY 

Boder, D. P., Industrial Eng. 

Carter, C. C 
Hanson. A. B., Jnd. Ed. 

Hicks, W. N.. Ethics d Religion 
Johnson, A. P., Personnel d Indus. Rel. 
Kopas, J. S., Electrical, rommu7iicatton 
Magoun, F. A. 

O'Connor, Johnson 
Palmerton, L. R. 

Porter. J. Af., Mena. Guidance 
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Schaefer, V. G. 

Swartz, B. K., Economics 

SANITARY RNOINEERINO 

Babbitt, H. E., Chemistry ; Civil 
Boyce, Earnest, Civil 
Brown, E. S., Civil, surveying 
Cheek, F. J., Jlydratilics 
Dunatan, G. II., Ilydraitlirs 
Kliaaaou, K., Jli/draulics 
Fair, G. M. 

Gard, C. M., Hydraulics 
Gotaas, II. B., Civil, hydraulics 
Haney, 1*. I)., Chemical 
Illninan, J. .1., chemical; Chemistry 
Howland, W. K., Civil, hydraulics 
Hyde, C. G., Civil 
Jonea, D. K., Hydraulics 
Kilcawley, E. J., Soil Mcch. 

Miles, II. J., Civil, hydraulics 
Nichols, M. S.. Chemistry 
O’Donnel, Raymond, Civil, hydraulics 
Payrow, II. G., Civil, hydraulics 
Perry, Lynn, Civil, surveying 
Pettis, C. R., Water Supply 
Kohllch, G. A., Hydraulics 
Scott, .1. E., Shop 
Sellner, E. P., Construction 
Stanley, \V. E., Civil, hydraulics 
Stapley, E. R.. civil, hydraulics 
Steel, B. W., Civil 
Stiemke, R. E , Hydraulics 
Suttle, R. H., Civil, hydraulics 


Yander Velde, T. L., Civil, surveying 
Walker, C. L., Civil 
WatiTiiinn. E. L.. Civil 
Woliiinn, Abel, Jfydraulics 

SHOP AND MECIIAIJJC ARTS 

Beatty, H. R., General; Industrial 
Benedict, OLi.s, Mechanical, mach. design 
Bigelow, It. G., Industrial 
BJerg, II. O., Drawing 
Bradley, F. It. 

Brickler, A. J. 

Biirlc*y, J. W., Mechanical 
Carlson, W. W., Mvchanu-al 
Carr, F. J. 

Oeleiik, W. N , Ufg. Croc. 

Hoy, II II., Mvchanical 
Hunt, l)t; Wilt, Safely 
Johnson, C. G., Metallurgy 
Jnne.s, C. B., Forging, heat I real in g 
K4*i>ler. F. It. 

Ijiiiflley, It. W. 

Nesbitt, It. E . Mechanieal 
O’Rourke. F. J. 

Portelln. M .M 

Ulx, C. N., Mechanical 

Rowland, M. It.. Mi rhanical ; J'ng. Dran . 

Soderst I'oiii, E. 1). 

Starr, C J., Mechanical, mfg. processes 

'i'onkiii, J. C., Mechatiieal, mfg. processes 

Triieblocal, U. B.. Mvehanienl 

Welch, H. 10., Drawing 

Wendt, R. E., General 

Wlttig, P. E.. Heat Power 
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Aug. 

Sept. 

Aug. 

Aug. 

Aug. 

Aug. 

July 

Juno 

June 

-J ij'ly 

Sept. 

June 

July 

July 

.7 lino 

June 

Juno 

June 

June, 

June, 

Marcli, 

July 

MriToh, 

Marcli, 

March, 

April, 

April, 

March, 

March, 

June, 

May, 

Nov., 

Nov. 

Nov. 

Nov. 

Jan. 

Jan. 

Feb., 

Feb. 

Feb. 

Feb. 

Fob. 

Fob. 

Feb. 

Fob. 

Fob. 


TOTAL MEMBERS, PAST AND PRESENT. 


INDIVIDUAL 

20, 1894 156 

2, 1895 184 

20, 1896 200 (about) 

16, 1897 203 

18, 1898 226 

17, 1899 238 

2, 1900 249 

29, 1901 261 

27, 1902 253 

1, 1903 271 

1, 1904 325 

28, 1905 379 

2, 1906 400 

1, 1907 415 

27, 1908 675 

24, 1909 759 

23, 1910 848 

27, 1911 1,071 

1912 1,102 

1913 1,158 

1914 1,339 

1, 1915 1,452 

1916 1,504 

1917 1,505 

1918 1,506 

1920 1,511 

1922 1,589 

1923 1,694 

1926 1,988 

1927 1,995 

1928 2,025 

1929 2,169 

1, 1930 2,192 

30, 1931 2,274 

8, 1932 2,227 

27, 1934 2,271 

1, 1935 2,453 

1, 1937 2,490 

10. 1938 2,901 

1939 2,929 

1940 3,086 

1941 3,220 

1942 3,269 

1943 3,426 

1944 3,855 

194.5 3,787 


TnJividujil Moniber.s 3,787 

Tiistifutionjil Momber.s 161 


Tol n I Mcinbo.rship 


3,948 



238 


MElOTIMiS ()!•' THE S. I\ R. E. 


MEETINGS OF THE S. P. E. E. 


1893p July SO-Aiiet- 5 Chicngo, 111.* I. O. Baker, Unlv. of 111. 

(Chairman, Section 0.) 

1804, Aug*. 20-21 Brooklyn Polytechnic In- DeVolson Wood, Stevens 

5iilltiitc, Brooklyn, N, Y. Inst, of Technology. 

1805. Sopt. 2-4 Sprlngflckl, Mass. G. F. Swain, Massachu- 

RcttB Inst, of Technol- 
ogy. 

1800, Aug. 20-22 BiifTalo, N. T. Mansfleld Mcrrlmnn, Le- 

high Unlv. 

1807, Aug. 10-18 rTnlvomlty of Toronto, IT. T. Eddy, Unlv. of Minn. 

Toronto, Ontario. 

1898, Aug. lS-20 Boston, Mass. J. B. Johnson, Wash. 

Unlv., Missouri. 

1809, Aug. 17—19 The Ohio State TTnlvorslty, T. C. Mendenhall, Wpr- 

rolunibua, O. coster Polytechnic Inst. 

1900, July 2-3 Oolnnihla Unlvor.slty, Now I. O. Baker, Unlv. of 111. 

York City. 

1901, June 20-Jiily 2 Biirriilo, N. Y. F. O. Marvin, Unlv. of 

Knns. 

1902, June 27-28 Pittsburgh, Pa. Robert Fletcher, Dart- 

mouth College. 

1903, July 1-3 Xiagnrn Falla, N. Y. C. M. Woodward, Wash 

Unlv., St. Louis. 

1904, Sept. 1-3 St Louis, Mo. C. F. Allen, Mass. Inst, of 

Technology. 

1905, June 2S-20 \(lantie City, N. J. F. W. McNair, Mich. Coll. 

of Mines. 

1006, July 2-3 Cornell TTnlvorslty, Ithaca, C. L. Crandall, Cornell 

N. Y. Unlv. 

1007, July 1-3 Case School of Applied 1). C. Jack-son, M. I. T. 

Seloiice, Cleveland, (>. 

1908, June 24— 27 Detroit, Mich. Chas. S. Ilowe, Case School 

of Applied Science. 

1909, June 24—26 Columbia I’nlversltv, New F. E. Turneaiire, Unlv. of 

York City. WIs. 

1910, June 23-2.5 University of Wiseoiisin, II. S. Munroe, Columbia 

Madison, Wl.s. Unlv. 

1911, June 27—29 Carnegie Institute of Tech- A. N. Talbot, Unlv. of 111. 

iiologv and the TTniver- 
slty of Pittsburgh, Pitts- 
burgh, Pa. 

1912, June 26-29 M I. T., Harvard and W. G. Raymond, Unlv. of 

Wentworth. Bostijn. Town. 

Mass. 


1913. June 24-26 Unlver.slfy of Minnesota. W. T. Magriidor, Ohio 

Mlnnenpolla, Minn. State Unlv. 

1014, June 23—20 Princeton University, O. C. Anthony, Tufts Col- 

Princpton, N. J. Mass. 

1915, June 22—25 Town State College, Ames, Anson Marston, Iowa State 

Ta. College. 

1016, June 19-22 University of Virginia, TI. S. Jacoby, Cornell Unlv. 

University, Va. 

1917, July 6-7 \V:ishlngton. D C. O. R. Chatbiirn, Unlv. of 

Neb. 

1918, June 26-29 Northwestern University. M. S. Ketclnim, Unlv. of 

Evanston, 111 Colo. 

1918, December 6-7 t (^imbrldgo. Mass. J. F. Ilnyford, Northwest- 

ern University. 


•Meeting of Section E, Engineering Education, of the World's Engineering 
Congress, at which the S. P. E. E. was organlxed. 

t Joint Meeting with the British Educational Mission to the United States. 
The meeting waa called at the request of the Committee on Intern^fonal Relations 
of the American Council on Education. 
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1919, June 2{(-28 Jobna Hopkins University, 

Baltimore, Md. 

1920, June 29-July 2 University of Michigan, 

Ann Arbor, Mich. 

1921, June 28-July 1 Yale University, New 

Haven, Conn. 

1922, June 20-23 University of Illinois, 

Urbana, 111. 

1923, June 20—23 Cornell University, Ithaca, 

N. Y. 

1924, June 26-28 University of Colorado, 

Boulder, Colo. 

1925, June 16-20 Union College, Schonoc- 

tady, N. Y. 

1926, June 16—18 Sfntc University of Iowa, 

Iowa City, la. 

1927, June 27-30 University of Maine, 

Orono, Maine. 

192S, June 26-29 University of North Caro- 

lina, Chapel mil, N. C. 

1929, June 19-21 The Ohio State University, 

Columbus, Ohio. 

1930, June 26-28 Ecolc Poly technique, Mc- 

Gill University, Montreal, 
Canada. 

1931, June 17-19 Purdue University, Lafa- 

yette, Ind. 

1932, June 29, 30-July 1... Oregon State College, Cor- 

y.al11s, Ore. 

1933, June 27-80 Stevens Hotel, Chicago, 111. 


1934, June 19-23 Cornell University, Ithaca, 

N. Y. 


1935, June 24— 27 Georgia School of Tech- 

nology, Atlanta, Go. 

1936, June 2.3—26 I’lilvorslty of Wisconsin, 

Madison, Wls. 

1037, June 28-July 2 MaBsachusetts Institute of 

Technology and Harvard 
University, Cambrldgi*, 
Mass. 

1938, June 27-80 A. & M. College of Texas, 

College Station, Texas. 

11)30, June 10—23 Pennsylvania State College, 

State College, I*n. 

1040, June 24-28 University of California, 

Berkeley, Calif. 

1041, June 27-30 University of Michigan, 

Ann Arbor, Mich. 

1042, June 20-July 2 New York City 

1043, June 18-20 Tlllnols Institute of Tech- 

nology, Chicago, and 
Northwc.stcrn University. 
Evanston, 111. 

1044, June 2;')-2S University of Cincinnati, 

riiicinufitl, Ohio. 

♦1045, .Tunc 21-24 Washington University, St. 

Louis. Mo. 


J. F. Hay ford, Northwest- 
ern University. 

A. M. Greene, Jr., Rens- 
selaer Polytechnic Inst. 

M. E. Cooley, Univ. of 

Mich. 

C. F. Scott, Sheffield Scl. 
School of Yale Unlv. 

C. F. Scott, Sheffield Scl. 
School of Yale Unlv. 

P. F. Walker, Univ. of 

Kans. 

A. A. Potter, Purdue Univ. 

G. B. Pegram, Columbia 
Unlv. 

O. M. Leland, Unlv. of 

Minn. 

K. L. Sackett, Penna. State 
College. 

Dexter S. Kimball, Cornell 
UnlverHity. 

It. I. Rees, American T. ft 
T. Co. 

11. S. Buardrnan, Univer- 

sity of Maine. 

II S. Evans, University of 
Colorado. 

R. A. Seaton, Kansas State 
College. 

W. E. Wlckenden, Case 
School of Applied Sci- 
ence. 

C. C. Williams, State Uni- 
versity of Iowa. 

I). S. Anderson, Tulane 
Unlvornlty. 

II. P. Hammond, Polytech- 
nic Institute of Brooklyn. 


S. B. Earle, Clemson Col- 
lege. 

K. T. Compton, Mass. Inst, 
of Tech. 

O. J. Ferguson, University 
of Nebraska. 

I). B. Prentice. Rose Poly- 
technic Instil life 

A. IT. White, University of 
Michigan. 

II. T. Ilenld, Illinois Insli 
tnte of Technology. 


Ki>hert E. Doherty, Cnmegir 
Institute of Technology. 
II. S. Rogers. Polytechnic 
Institute of Brooklyn. 


• Cancelled at recinost of War Committee on Conventions, Office of Defense 
Transportation. 
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SUMMER SCHOOLS FOR ENGINEERING TEACQERS. 

Harry P. Hammond, Director. 

1927 — Engineering Mechanics, Cornell University. 

1927 — Engineering Mechanics, University of Wisconsin. 

1928 — Electrical Engineering, University of Pittsburgh, and Westinghouse B. 

& M. Company, 

1928 — Physics, Massachusetts Institute of Technology. 

1929 — Mechanical Engineering, Purdue University. 

1930 — Civil Engineering, Yale University. 

1930 — Engineering Drawing and Descriptive Geometry, Carnegie Institute of 

Technology. 

1931 — Chemical Engineering, University of Michigan. 

1931 — Mathematics; University of Minnesot.i. 

1932 — Economics, Stevens Institute of Technology. 

1932 — English, The Ohio State University. 

1933 — Mining and Metallurgy, University of Wisconsin. 

193,3 — Conference of Administralive Officers, University of Wisconsin. 

* 1 !) 4.') — 10 n g i n ('(']■ i n g D i-a \ v i ji g. 


* CjliU'cIfciI ill (if (.'(Uniiiil h‘C on < 'on \ (>ii i 

3 ran sport i\t ion 


of Dorcii'si* 
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PAST OFFICERS. 


Special Committee for Division E, Engineering Education, World’s 
Engineering Congress, 1893. 

IRA O. BAKER,* CTliairman, JIENRV T. EDDV,* Vice-Chairman, 

WM. R. HOAG, Secretary, C. ERANK ALT^EN, Sec'y, pro tern., 

MORTIMER E. COOT.EY/ SAMfJEL W. STRATTON,* 

STORM BULL.* 


PRESIDENTS. 


I)E VOLSON WOOD,* 1893-4, 
(iEORGE E. SWAIN,* 1894-5, 

M. MERRTMAN,* 1895-6, 

HENRY T. EDDY,* 189C-7, 

.JOHN H. .lOnXSON,* IH97-S, 

T. C. MENDENHALL,* 1898-9, 

IRA O. BAKER,* 1899-1900, 
FRANK O. MARVIN,* 1900-1, 
ROBERT FLETCHER,* 1901-2, 
CAr.VlN M. WOODWARD,* 190i2 3, 
C. FRANK ALT.EN, 1903-4, 

FRED W. McNAIR,* 1904-5, 
CHARLES L. CRANDALL,* 1905-6, 
DT^GALD C. .lACKSON, 1906 7, 
CHARLES S. HOWE,* 1907-8, 
FRED. E. TTTRNEAHRE, 1008-9, 
HENRY S. MUNROE,* 1999 -10, 
ARTHUR N. TALBOT,* 1910-11, 
WM. a RAYMOND.* 1911-lL’, 

WM. T. MAGRUDER,* 1912-13, 

O. C. ANTHONY,* 191.V14, 

ANSON MARSTON, 1914-15, 
HENRY S. JACOBY, 1915-16, 
GEORGE R. CHATBURN,* 1916-17, 
MTLO S. KET(MIUM.* 19J7-J8, 


JOHN F. HAVFORD,* 1918-19, 

A. M. GREENE, .IR., 1919-20, 
MORTIMER E. COOLEY,* 1920-21, 
C. F. SCOTT,* 1021-22, 1922-23, 

P. E. WALKER,* 1923-24, 

A. A. POTTER, J924r-25, 

G. B. PEG RAM, 1925-26, 

O. ]^r. LELAND, 1926-27, 

R. L. SACKETT, 1927-28, 

D S. KIMBALL, 1928-29, 

R.. T. REES * 1929-30, 

IL S. BOARDMAN, 1930-31, 

H. S. EVANS, 1931-32, 

R. A. SEATON, 1932-33, 

W. E. WTCKENDEN, 1933-34, 

C. C. WILLIAMS, 1934-35, 

D. S. ANDERSON, 1935-36, 

II. P. HAMMOND, 1936-37, 

S. B. EARLE, 1937-38, 

K. T. COMPTON, 1938-39, 

O. J. FERGUSON, 1939-40, 

D. B. PRENTICE, 1940-41, 

A. H. WHITE, 1941-1942, 

H. T. HEALD. 1942-43. 

ROBERT E. DOHERTY, 194.3-44. 


VICE-PRESIDENTS. 

SAMUEL B. CHRISTY,* GEORGE F. SWAIN,* 1893-4, 
ROBERT II. THURSTON,* FRANK O. MARVIN,* 1894-5, 
FRANK. O. MARVIN,* CADY STALEY, 1895-6, 

JOHN GALBRAITH,* JOHN M. ORDWAY, 1896-7, 

THOMAS C. MENDENHALL,* HARRY W. TYLER,* 1897-8, 
C. FRANK ALLEN, HENRY W. SPANGLER,* 1898-9, 
ROBERT FLETCHER,* CHARLES D. MARX, 1899-1900, 
THOMAS GRAY,* ALBERT KINGSBURY,* 1900-1, 

STORM BULL,* CALVIN M. WOODWARD,* 190J-2, 

JOHN J. FLATIIER,* FRED W. McNAlR,* 1902-3. 

CHARLES L. CRANDALL,* JAMES C. NAGLE, 1903-4, 
CLEMENT R. JONES,* ELWOOD MEAD, 1904-5, 

WILLIAM T. MAGRUDER,* JOHN P. JACKSON, 1905-6, 


* Deeeaaed. 
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PAST OPFICEHS 


B. C. CARPENTER,* CHARLES S. HOWE,* 1906-7, 
CLARENCE A. WALDO, WILLIAM G. RAYMOND,* 1907-8, 
MORTIMER E. COOLEY,* OLTN H. LANDRETH,* 1908-9, 
ARTHUR N. TALBOT,* ARTHUR L. WILLISTON, 1909-10, 
MILO S. KETCHUM,* WILLIAM KENT,* 1910-11, 

G. C. ANTHONY,* F. B. GILBRETII,* 1911-12, 

L. 8. MARKS, F. W. SPERR,* 1912-13, 

H. S. JACOBY, D. C. HUMPHREYS,* 1913-14, 

H. H. NORRIS,* C. RUSS RICHARDS,* 1914-15, 

G. R. CHATBURN,* F. H. CONSTANT, 1915-16, 

HOLLIS GODFREY,* WM. M. THORNTON,* 1916-17, 

JOHN F. HAYFORD,* IRA N. HOLLIS,* 1917-18, 

JOHN T. FATG, E. R. MAURER, 1918-19, 

A. A. POTTER, F. P. McKIBBEN,* 1919-20, 

T. U. TAYLOR,* II. S. EVANS, 1920-21, 

H. J. HUGHES,* E. J. McCAUSTLAND,* 1921-22, 

D. S. KIMBALL, F. G. HIGBEE, 1922-23, 

H. S. BOARDMAN, O. J. FERGUSON, 1923-24, 

R. S. KING, G. B. PEGRAM, 1924-25, 

H. V. CARPENTER,* F. P. McKIBBEN,* 1925-26, 

IT. W, TYLER,* W. S. RODMAN, 1926-27, 

C. E. AFAGNTTSSOX,* TIIOS. E. FRENCH,* 1027-28, 

C. C. WILLIAMS, G. M. BRAUNE,* 1928-29, 

E. A. HITCHCOCK, ED. BENNETT, 1929-30, 

a FRANCIS HARDING,* R. A. SEATON, 1930-31, 

D. S. ANDERSON, H. II. JORDAN, 1931-32, 

PAUL CLOKE, H. S. ROGERS, 1932-33, 

F. V. LARKIN, B. M. BRIGMAN,* 1933-34, 

H. P. HAMMOND, GEO. C. 8HAAD,* 1934-35, 

P. H. DAGGETT, S. B. EARLE, 1935-36, 

IVAN C. CRAWFORD, SADA A. HARBARGER,* 1936 37, 

K. T. COMPTON, F. C. BOLTON, 1937-38, 

G. W. CASE, M. L. ENGER, 1938-39, 

R. W. SORENSEN, D. B. PRENTICE, 1939-40, 

E. L. MORELAND, L. E. CONRAD, 1940-41, 

II. T. HEALD, F. L. EIDMANN,* 1943-42. 

C. E. MArQUTGG, B. M. WOODS, 1942-43, 

A. R. CUJ.LIMORE, H. .1. GILKEY, 1943-44. 

TREASURERS. 


STORM BULL,* 1893-5, 

JOHN J. FLATHEB,* 1895-9, 
CLARENCE A. WALDO, 1899-1902, 
ARTHUR N. TALBOT,* 1902-4, 


FRED. P. SPALDING,* 1904-6, 
ANSON MARSTON, 1906-7, 

W. O. WILEY, 1907-42, 

JAS. S. THOMPSON, 1942-. 


SECRETARIES. 


JOHN B. JOHNSON,* 1893-5, 

C. PRANK ALLEN, 1895-7, 
ALBERT KINGSBURY,* 1897-9, 
EDGAR MARBURG,* 1899-1900, 
HENRY S. JACOBY, 1900-2, 


P. L. BISHOP, 1914r-. 


CLARENCE A. WALDO, 1902-4, 
MILO 8. KETCHUM,* 1904r-6, 

W. T. MAGRUDEB,* 1906-7, 
ARTHUR L. WILLISTON, 1907-9, 
HENRY H. NORRIS,* 1909-14, 


ASSISTANT SECRETARIES. 
L. H. HARRIS,* 1914-8, 
NELL McKENBY, 1918-. 


* Deceased. 
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£I«ECTIV£ MEMBERS OF PREVIOUS COUNOIIiS. 

Terms of Office Expired in 1894. 

M. E. Cool ICY,* H. T. Eddy,* W. F. M. Goss,* 

W. B. Hoag, S. W, Uobinson,* II. W. Spangler,* 

H. ir. Thurston.* 

Terms of Office Expired in 1895. 

H. T. Hovey,* \V. Jl. Burr,* O. H. Landreth,* 

Mansfield Merriman,* \V. G. Raymond,* G. F. Swain,* 

I)E V^OLSON Wood.* 

Terms of Office Expired in 1896. 

I. O. Baker,* aToiiM Bull,* S. B. Christy,* 

John GALBRArrH,* J. B. Johnson,* F. O. Marvin,* 

C. I). Marx. 

Terms of Office Expired in 1897. 

H. T. Eddy,* J. J. Flather,* J. P. Jackson, 

Albert KiNusiintY,* h. S. Randolph, S. W. Robinson,* 

R. IT. Thurston.* 

Terms of Office Expired in 1898. 

C. F. Allen, 0. L. Mees,* MANsriEiiD Merriman,* 

J. M. Ordway, \V. G. Raymond,* Cady Staley, 

R. S. Woodward.* 

Terms of Office Expired in 1899. 

Arthur Beardslky,* Robert Fletcher,* John Galbraith,* 

William Kent,* T. C. Mendenhall,* W. H. Schuerman,* 

M. E. Wadsworth.* 

Terms of Office Expired In 1900. 

Storm Bull,* E. G. Carpenter,* Albert K iNfisin RY, 

F. O. Marvin,* R. B. Owens,* R. L . Sac^kbtt, 

R, II. Thurston.* 

Terms of Office Expired in 1901. 

T. N. Drown,* M. A. Howe, T. N. Hollis,* 

Gaetano Lanza,* P. C. Ricketts,* H. G. Thomas,* 

C. M. Woodward.* 

Terms of Office Expired in 1902. 

Brown Ayres, G. W, Bissell, J. J. Flather,* 

W. T. Magruder,* F. W. McNair,* J. M. Porter,* 

A. J. Wood.* 

Terms of Office Expired In 1903. 

C. F. Allen, D. C. Jackson, N. C. Bicker, 

J. P. Brooks, X]doar Marburg,* A. L. Williston, 

J. C. Nagle. 


^ Deceased. 
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MEMBERS OF PREVIOUS COUNCILS 


Terms of Office Expired in 1904. 

W. r. M. Goss/ Thomas Gray/ D. C. Humphreys/ 

O- H. Landreth,* W, G. Raymond/ L. E. Rebeb, 

Tj. S. Randolph. ^ 

Terms of Office Expired in 1005. 

Wm. Bsty/ L. J. Johnson^ W. M. Towle, 

H. S. Jacoby, Elwood Mead, .1. L. Van Oknum/ 

Edward Orton, Jr.* 

Terms of Office Expired in 1906. 

John Galbraith,* Charles S. Howe,* Walter M. Riggs,* 

Frederick P. Spalding,* Henry W. Spangler,* Fred. E. Turneaure, 

Herman K. Vedder. 

Terms of Office Expired in 1907. 

Thomas Gray,* James C. Nagle, William G. Raymond,* 

Louis E. Reber, Arthur N. Talbot,* Clarence A. Waldo, 

Arthur S. Woodward.* 

Terms of Office Expired in 1008. 

Victor C. Alderson, Arthur H. Ford,* II. P. Talbot,* 

I^rancis C. Caldwell, Henry S. Mi.nroe/ A. L. Williston, 

Frederick W. Sperr.* 

Terms of Office Expired in 1909. 

Charles F. Burgess,* John F. Hayford,* 'J'homas W. Palmer, 

Arthur M. Greene, Jr., Milo S. Ketchum,* .Tosepji A. Thaler/ 

Henry H. Norris.* 

Terms of Office Expired in 1910. 

Fred W. Atkinson, Walter 15. Russell,* William S. Franklin,* 

Mortimer E. Cooley,* William Kent,* Charles F. Scott/ 

Harold B. Smith.* 

Terms of Office Expired in 1911. 

L. P. Breckenridge,* Lewis J. Johnson, William G. Raymond,* 

Thomas Gray,* W. T. Maqruder,* Herman Schneider/ 

Clarence A. Waldo. 

Terms of Office Expired in 1912. 

Frederick A. Goetze,* H. Wade Hibbard,* I*iDw. R. Maurer, 

Frank H. Constant, John H. Lbete,* John C. Osteup, 

Chas. Russ Richards.* 

Terms of Office Expired in 1913. 

C. H. Benjamin,* E. E. Brydone-Jack, John F. Hayford,* 

Q. W. Bissell, W. H. Creighton, C. Russ Richards/ 

H. W. Tyler.* 

Terms of Office Expired in 1914. 

J. E. Boyd, F. L. Emory, J. A. L. Waddell/ 

C. H. Crouch,* C. E. Magnusson,* A. J. Wood,* 

H. H. Stoer.* 


Deceased. 



MEMRTCHS OV I'KEVIOUS COUNCrLS 


245 


F. L. BishoPi 

Q. B. Chatburn/ 


John F. Hatford,* 
M. B. Ketghum,* 


R. H. Febnald,* 
A. II. Fuller^ 


L. P. Breckknim 

C. L. COBY, 


A. H. Blanchard, 
W. II. Browne, Jr., 


T. U. Taylor,* 

K. G. Matheson,* 


Frederick Bass, 

C. Francis IJaudino, 


H. S. Boardman, 
F. C. Bolton, 


J. F. Merrill, 
W. H. Timbie, 


P. H. Daggett, 
J. H. Dunlap,* 


M. W. Alexander,* 
Edw. Bennett, 


Terms of Office Expired In 1915. 

(). P. Hood,* W. B. Snow,* 

G. D. Shepardson,* j. C. Tracy, 

F. P. McKibben.* 

Terms of Office Expired in 1916. 

F. P. Spalding,* P. F. Walker,* 

A. S. Langsdorf, S. M. Woodward, 

H. W. Tyler.* 

Terms of Office Expired in 1917. 

A. M. Greene, Jr., D. C. Mili.er,* 

F. V. Huntington, W. M. Riggs,* 

V. Karapetofp. 

Terms of Office Expired in 1918. 

C. II. Crouch,* F. P. McKibben,* 

O. P. Hood,* G. D. Shepardson, 

J. B. Whitehead. 

Terms of Office Expired in 1919. 

T. F. French,* F. G. IIigbee, 

R. W. Gay, F. J. McCaustland/ 

A. A. POI’TER. 

Terms of Office Expired in 1920. 

C. J. Tilden, Frank Aydelotte, 

(’. F. Scott,* W. F. Mott, 

Tj. Hoskins.* 

Terms of Office Expired in 1921. 

O. A. LiEU'rwiLER, J. Raleigh Nelson, 

* (\ Ji. Mann,* F. L. Pryor, 

W. J. Risley. 

Terms of Office Expired in 1922. 

F. F. CODDINGTON, C. C. MORE, 

W. II. Kavanaugh/ F. II. Rockwell/ 

W. S. Rodman. 

Terms of Office Expired in 1923. 

R. S. King, L . L. Thurstone, 

J. 11. FELGAR, 0. C, WiLIJAMS, 

J. C. Tracy. 

Terms of Office Expired in 1924. 

M. L. Enger, O. M. Leland, 

J. C. L. Fish, F. F. Giesecke, 

Morris Knowles.* 

Terms of Office Expired In 1926. 

n. S. Evans, H. J. Hughes,* 

E. A. Hitchcock, c. F. Magnusson,' 

G. C. Shaad.* 


‘ Deceased. 
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Terms of Office Expired In 

1926. 

D. S. Anderson, 

W. N. Barnard, 

Hugh Miller, 

H. C. Berry, 

F. A. Fish, 

F. E. Seavey,* 


E. J. Babcock.* 



Terms of Office Expired in 

1927. 

W. '£. Brooke, 

H. n. Jordan, 

E. B. Norris, 

G. M. Butler, 

W. II. Kenerson, 

W. E. WiCKENDBN. 

Harold Pender, 


Terms of Office Expired in 

1928. 

G. M. Beaune,* 

W. C. IIOAD, 

C. V. Mann, 

B. M. Briqman,* 

J. A. Hunter,* 

R. I. Rees.* 

C. II. Mitchell,* 


Terms of Office Expired in 

1929. 

Sad A A. Harbaroer^ 

,* PJ. R. Hedrick,* 

R. A. Seaton, 

W. K. Hatt, 

J. J. Richey, 

.7, W. Votey,* 


S. M. Woodward. 



Terms of Office Expired in 

1930. 

J. M. Bryant, 

S. S. Edmands,* 

A. C. Lanier,* 

S. B. Earle, 

11. P. Hammond, 

I). B. Prentice. 

C. AT. McKergow, 


Terms of Office Expired in 

1931. 

Paul Gloke, 

R. C. Disque, 

11. S. Rogers, 

C. S. COLER, 

T. M. Focke, 

J. J. WiLMORE.* 

C. H. Warren, 


Terms of Office Expired in 

1932. 

J. C. Crawford, 

R. C. H. Heck, 

W. C. HuntingtoNj 

C. R. Dooley, 

If. II. Higbie, 

W. II. Timbie. 

N. C. Riggs, 


Terms of Office Expired in 

1933. 

L. £. Akelby, 

W. E. Farnham, 

T. J. Hoover, 

1?. K. Doherty, 

A uousTiN Frigon, 

J. E. McDaniel. 

F. V. Larkin, 


Terms of Office Expired in 

1934. 

L. £. Conrad, 

A. M. Dudley, 

F. L. Eidmann,* 

B. G. Elliott, 

A. E. Norton,* 

PI. R. Wilcox. 

G. A. Stetson, 


Terms of Office Expired in 

1936. 

W. M. COBLEIOH, 

F. E. Johnson, 

C. W. Park, 

PI. B. Dirks, 

Morland King, 

Harry Rubey. 

A. P. POORMAN, 


Terms of Office Expired in 

1936. 

F. E. Ayer, 

J. B. Finnegan, 

B. R. Van Leer, 

K. T. Compton, 

’ Deceased. 

W. N. Gladson, 

C. H. Willis. 

H. B. Walker, 
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O. P. Boomsutbb, 
G. W. Case, 


J. W. Barker, 
M. M. Boring, 


S. W. Dudley, 
O. W. Kshdacii, 


O. F. Eckhard, 
D. S. P^LIilOTT,* 


II. IT. Armsby, 
II. T. IIeald, 


K. H. CONDIT, 

R. C. Ernst, 


VV. O. Hikk, 

Jl. E. Degler, 


J. II. Belknap, 

N. W. DouoirERTv, 


Terms of Office Expired in 
C. E. Davies, 

II. N. Davis, 

W. T. Ryan.* 

Terms of Office Expired in 

A. B. Domonoskk, 

L. E. Grinitsr, 

F. L. Plummer. 

Terms of Office Expired in 

IL J. Gilkey, 

E. A. IIOI^ROOK, 

R. Ij. Sweigert. 

Terms of Office Expired in 

F. M. Feiker, 

S. C. Hollister, 

A. II. White. 

Terms of Office Expired in 

Louis Mitchell, 

C A. Mockmore, 

H. B. Wiley. 

Terms of Office Expired in 

V. M. Fairb:s, 

JI. A, Fisher, 

B. M. Woods. 

Terms of Office Expired in 

A. R. CULLIMORE, 

(1 H. Ell, 

G. T. Seauury. 

Terms of Office Expired in 
A. C. Callkn, 

S. Fairman, 

R. P. IIoelscher. 


1937. 

C. L. Eckel, 

P. T. Norton, 

1938. 

T. H. Moiuian, 

S. C. Ogburn, 

1939. 

P. W. Marquis, 
K. W. Morton, 

1940. 

C. E. MacQuigg, 
F. B. Seely, 

1941. 

W. H. Plank, 

J. S. Thompson, 

1942. 

C. L. Kinslois, 
Tj. G. Straub, 

1943. 

JI. A. (;UKTIS, 

I). P. Savant, 

1944. 

F. M. Dawson, 
r. J. Freund, 


* Deceased. 
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CONSTITUTION. 

ARTICLE I. 

Name and Objects. 

1. The iiainc of this orgunizatioii shall be the Society for the Promotion of 
Engineering Education. 

2. The objects of this Society shall be the promotion of the highest ideals 
in the conduct of engineering education with respect to administration, cur- 
riculum, and teaching work, and the maintenance of a high professional stand- 
ard among its members. The means to this end shall include educational 
research, the holding of meetings for the reading and the discussion of pro- 
fessional papers, and the publication of papers, discussions, and communica- 
tions as may seem expedient. 


ARTICLE II. 

MEMBEBSUir. 

Membership in the Society sliall be of two general classes. Institutional 
and Individual. 

Institutional members shall be of two classes, active and associate. The 
active institutional members shall be recognized institutions giving bacca- 
laureate or equivalent degrees for curriculums in engineering, and distinguished 
national professional eiigiiiecring societies. Associate inoinbcrs shall be other 
educational institutions giving instruction in engineering. Institutional mem- 
bers shall be entitled to representation at aU meetings of the Society or its 
divisions by regularly ax)pointed delegates, one for each inslitutionnl member 
concerned. 

Individual nioinbership shall be of two classes. Active and Honorary. It 
shall comprise those persons who occupy or have occupied responsible x)ositions 
in the work of engineering instruction, engineering practitioners, and other 
persons interested in engineering education. 

Honorary members of the Society shall bo such persons as may be recom- 
mended by unanimous vote of the Council in a letter ballot to bo t;ikcn by the 
Secretary on the recommendation of twenty members of the Society in the 
manner provided hereinafter for i)roiJOsals for individual members. Councilors 
not heard from within one month from the date of mailing the ballots will be 
counted in favor of the candidate. Honorary members shall not have the right 
to vote, shall not be eligible to ofTlce, and shall not be required to pay any fees 
or dues. 

A member in good standing may become a life member, exempt from all 
future payments for dues, by a single payment of an amount equal to twenty 
times the annual dues. Such payments received by the Society shall bo placed 
in a separate fund known as the Life Membership Fund. The interest earned 
on this fund shall be used as current income. 

An individual member who has been in good standing for twenty-five years 
or more, who has reached the age of 65 years, and who has retired from active 
professional life, may, upon written request, be designated as a life member 
by vote of the Council, and shall thereafter be exempt from the payment of 
dues. 

The name of each candidate for active individual membership shall be 
proposed in writing to the Secretary by two members by whom the candidate 
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is personally known. The proposal shall state the qualifications on which it is 
based. The name of a candidate for institutional membership shall be pro- 
posed by any member familiar with the work of the institution, on receipt of 
jin application signed by a responsible officer thereof. An affirmative letter 
ballot of three-fourths of those members of the Council whose votes reach the 
Secretary within one month from the time of sending out the name of the 
candidate shall elc*<*t. Such letter ballot elections, occurring before February 
1, shall be credited to the previous annual meeting and dues shall date from 
that time; elections occurring after February 1 shall be credited to the next 
annual meeting and the dues for the remainder of the year shall be one-half 
the annual dues. 

ARTICLE III. 

Dues. 

1. There shall be no admission fee. 

2 . The annual duos shall be as stated in the By-Laws. 

3. Dues are payable in advance at the time of the annual convention, and 
become delinquent at the end of the fiscal year for which they are assessed. 
Dues of new ineinbora are payable at the time of election, and become de- 
linquent at the end of the fiscal year Avithin Avhich the members are elected. 

4. Members in arrears one year shall be retained on the roll of the Society, 
but shall not receive j)iib]ications until such time as all arrearages are paid. 
Members in arrears two year's, and avIio have been duly notified by the Secre- 
tary, shall be dropped from the roll of the Society until such arrearages are 
paid. The Secretary shall notify all members in arrears one month previous to 
the close of the fiscal year. The fiscal year sJiall terminate on the thirtieth 
day of June. 

ARTICLE IV. 

Officers. 

There shall be a President, a First Vico President, and a Second Vice 
President, each to hold office for one year. There shall bo a Secretary and a 
Treasurer, both to bo appointed by tlu; Council. In case of a vacancy in the 
office of President, tlio First Vice President sbaJl succeed to that office. In 
ease of a Aacaiicy in the office of First Vice President, the Se'cond Vice Presi- 
dent shall succeed to that office. 


ARTICLE V. 

Council. 

1. The Council of the Society shall consist of twenty-one elective members, 
one-third of whom shall retire annually, and the officers and the past presidents 
of the Society. 

2 . Any individual member of the Society shall be eligible to election to the 
Co\iucil, provided that not more than one elective member shall be from the 
faculty of any one institution. 

3. The elective officers and members of the Council shall continue in office 
for a period of ten (10) days after their successors shall have been elected. 

ARTICLE VI. 

Election of Officers and Members of the Council. 

1. The President, the two Vico Presidents, and one-third of the elective 
members of the Council shall bo elected Ccach year from tho individual member- 
ship by ballot of the Society at the annual meeting. 
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2. Then* shall ho a Nominating Committee consisting of the past presi- 
dents, the nicrnbt'rs of the Council retiring the following year, and one mem- 
ber of the Society from each Section, who shall have been elected for a term 
of one year at a regularly called meeting of the Section and dipy certified to 
the Secrelary of the Society before May IT). If, however, the total number 
of committee ineuibers attending any meeting of the Coiiimittec for official 
action be less than five, the President shall appoint a sufficient number to 
form a comm it tee of five. The Committee shall report to the Society, at the 
biisifU'ss session proviiletl therefor in the program, its nominations of officers 
for the ensuing year aiul of councilors for thrce-ycar terms and for any incom- 
plele terms mcosaiy to fill vacancies. 

The senior Past President present at the opening of the cominittec meeting 
shall serve as its chairman. 

Members of the Council who are serving the first year of their terms shall 
be invited by the Secretary to attend the meetings of the Nominating Com- 
mittee as observers Avithoiit voice. 

Ky means of a form to bo printed in Tttk .Iournal of Nnginrkrtng Edu- 
cation or ill the iirel inn nary program of the annual meeting, an opportunity 
shall be given to individual members of the Society to submit names of per- 
sons to be considered for officers and for the Council. These names, on the 
form provided, shall 1)0 simt to the Secretary of the Society not later than 
May Ifi; and, as soon tliereafter as possible, the Secretary shall send the 
suggested names 1u all inenibers of the Nominating Committee. 

ARTICLE VII. 

Sections, Branches and Divisions 

1. A Section of the Society may be formed by members in two or more 
institutions, or by the members within a prescribed territory. A Section may 
be formed in any locality by a temporary organization which shall become a 
duly authorized section of the Society upon tlie approval of the Council. Sec- 
tions may determine their own form of organization, but shall operate in 
conformity with the Constitution and the By-Laws of the Society and shall 
make a report of their proceedings to the Secretary of the Society. Sections 
shall bo self-sustaining. 

2. A Branch may be formed in any institution by a temporary organiza- 
tion which shall become a duly authorized Branch of the Society upon ajtproval 
by the Executive Cominittec. Branches may determine their own form of 
organization, but shall operate in conformity with the Constitution and the 
By-Laws of the Society and shall make a report of their proceedings to the 
Secretary of the Society. Branches shall be self-sustaining. 

Branches may cooperate with, or be a part of, other organizations having 
the same general purposes as this Society. The general purpose of Branches is 
to extend the interest in, and the discussion of, questions relating to the 
teaching of engineering students and to bring to the Society at large, through 
its publications, the activities in all institutions that will be serviceable to the 
members of the Society. 

3. Papers and discussions presented before Sections or Branches shall be 
the property of the Society and may be published as Society proceedings if 
authorized by the Publication Committee. Permission to publish elsewhere 
may be granted by the Council on condition that the Society receives proper 
credit. 

4. When approved by the Council, Divisions may be formed by any group 
of members for the consideration of questions which relate pOiTticularly to that 
group. 
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ABTICLB VIII. 

Meetinqs. 

There shall be at least one annual meeting at such time and place as the 
Society at the preceding meeting, or the Council, if the Society does not act, 
may determine. There shall be sectional and branch meetings as the members 
of the different sections and braiiches may determine. 

ARTICLE TX. 

Publications. 

1. The formal publications of the Society shall be a monthly journal to 
bo pulilished from September to June, inclusive, and a year book. The 
Journal shall contain the proceedings of the annual convention, and such other 
pertinent papers as may be submitted to, and approved by, the Publication 
Committee. A bound volume of the Journal for each current year shall con- 
stitute the Proceedings of the Society. 

2. Each individual member, not in arrears, shall receive Mie Journal. 
Each institutional member shall be furnished with two copies of the Journal 
and two copies of the Proceedings of the Society. 

Volumes of the Proceedings will be sold to members who subscribe for 
them at a cost to be determined each year by the Executive Committee. Sub- 
scriptions for the Proceedings must be received in ndvaiice by the Secretary 
on or before October 15 of each academic year. 

ARTICLE X. 

Amendments. 

This Constitution may be amended by a two-thirds vote of those present 
at any regular meeting of the Society, provided that all mem her. s have been 
notified of the proposed amendment by notices mailed from the Secretary's 
oflicc at least 30 days prior to the regular meeting at which action is had, and 
provided that the aiiieiidmcnt shall have been aj)proved by the Council by a 
two-thirds vote of the members voting by letter or voice. 


BY-LAWS OF THE SOCIETY AND RULES GOVERNING 

THE COUNCIL. 

First. The officers of the Society shall constitute a committee to arrange 
for the annual meeting and to prepare a program for it. 

Second. The Pre.sidcnt, the two Vice-Presidents, the Secretary, and the 
Treasurer shall constitute an Executive Committee which shall have charge of 
all matters relating to the expenditure of money of the Society, the making of 
contracts, the approval of bills, and also during the period between the meet- 
ings of the Council shall have charge of other business affairs of the Society. 

Third. Expenditures of money may be made only in accordance with a 
definite appropriation or by direct vote of the Executive Committee. 

Fourth. The annual dues shall be $5.00 for individual members, and 
$15.00 for institutional members. 

Fifth. Reading of papers shall be limited to fifteen minutes each, or to 
such other time as may be designated by the Program Committee, and abstracts 
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of papers of about three hundred words shall be printed when practicable, and 
distributed in advance to the members. 

Sixth. The time occupied by each person in the extemporaneous discus- 
sion of any paper shall not exceed ^ve minutes. , 

Seventh. The I^resident, the Secretary, and the retiring president shall 
constitute a Publication Coininittcc, of which the Secretary shall bo chairman, 
to edit and to have cliarge of the publication of the monthly Journal. 

Eighth. The subscription in*ice of the Journal shall be three dollars per 
year, payable in advance. 

Ninth. Any educational institution which has one or more of its cur- 
riculums accredited by the Engineers’ Council for Professional Development 
shall be considered as ^'recognized” within the meaning of the constitutional 
requirement for active institutional membership, and no other educational in- 
stitution within the United States or its territorial possessions shall be so 
considered. 

Tenth. Any engineering degree-granting educational institution in con- 
tinental North America, outside of the United States, shall be considered as 
' ' recognized ” ; 

(a) If one or more of its engineering curriciilurns have been accredited 
by an agency whose standards are adjudged by the Council of the Society to be 
not lower than those of the Engineers’ Council for Professicwial Dovclo[)ineiit, or 

(h) If no suitable accrediting agency is available to appraise its engi- 
neering curriculum^, but ouc or more of these curriculiims are adjudged by the 
Council of the Society, upon satisfactory evidence, to meet standards not lower 
than those of the Engineers’ Couiieil for Professional Devedojuneut. 

Eleventh. Any Junior College or other ediieatioiial iuslitutioii giving in- 
struction which is adjudged by the Council of the Society', upon satisfactory 
evidence, to be substantially eqiii valent to the first two years of one or more 
curriculiims accredited by the Engineers’ Council for I’rofessional Develop- 
ment shall be cnusidcrcd as among those institutions "giving instruction in 
engineering” within the meaning of the constitutional requirement for associate 
institutional members. 

Twelfth. Additions or amendment'* may be niadi* In tliese Ily Tiaws at any 
regular meeting of the Society by a two-thirds affirmative vote of the mem- 
bership present at the business session, ]unvldcd that the rnldilimis or aniend- 
menta shall have been approved by a two thirds affirmative vote of the Council 
membership in attendance at the meeting, and shall have been rocomniendcd 
by that body for adoption. 




RESEARCH AND ENGINEERING KEEP GENERAL ELECTRIC YEARS AHEAD 



H£AVy HEADWORK 

T he B-29 has an ''electric brain”, ing to be a fraction -of a second later. 

And it’s pretty comforting and The computer supplements and cor- 
assuringfor a gunner to toss some of rects human judgment in the factors 
the heavy headwork over to it when conditioning that aim, takes over that 
a Jap Zero is pumping shells at him part of the gunner’s responsibility, 
and flying as fast as he is, or faster. The “brain” has electronic tubes — 
The "brain”, or computer, is con- plus other electrical and mecxianical 
tinuously solving an ec]uation and elements — to help with its important 
making a continuous adjustment of thinking. The corrections are relayed 
his gun’s aim. There are many to the guns continuously and, auto- 
elements in that equation — temper- matically. And the gunner is free to 
ature, plane speed, windage, for ex- concentrate on the business of keep- 
ample. And his bullet is fired, not at ing the Jap plane framed in his sights, 
the enemy plane, but at where it’s go- General Electr'icCo,,Sche7iectady 5, N.Y, 

Hear the G-E radio programs: ''The C-E AIhgirl Orchestra" Sunday 10 p.m. EWT, NBC~-^"The 
World Today" news, Monday through Friday, 6:45 p.m. EWT, CBS — The C-E House 
Party, Monday through Friday, 4:00 p.m. EWT, CBS 

The best invesimenf in the world is in this country's future. Keep all the Bends you Buy, 


GENERAL 



ELECTRIC 

SSS-WP-SII 




All Napoleon needed 

was owe spotter plane... 



Napoleon was a hot shot artilleryman! His cannoneers 
had hairy ears . . . but better reconnaissance would 
have saved his bacon . . . and his empire! 


One little "Spotter Plane" might have changed the face of 
Europe . . . and our destiny. 


Every ingredient of the spotter plane that Napoleon needed 
was on earth then. The only reasem the plane itself didn't exist 
was because men had not learned to "Imagineer" 
the things they needed. 


"Imagineering" is a word we invented to describe the way 
Alcoa, and other great groups of technical men and women, 
go about the job of supplying the materials, methods and 
machines of modern life. 


Remember this word "Imagineering”. It represents the union 
of imagination, man's oldest mental development, and 
engineering, his newest. Together they are the key to progress. 
Together they are the engineer’s contribution to mankind. 


ALUMINUM COMPANY OF AMERICA, Gulf Bldg., Pitrsburgh 19. Pa. 


Ialcoai 
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BOMBERS FROM THE BOTTOM OF THE SEA . . 
Thare'i a fabuloui amount of magnesium . . . enough 
for 4«000«000 Flying Fortresses . in every cubic mile 
of seo water To extract this vital metal from the ocean, 
vast quantities of d-c electricity are needed. An elec- 
tronic device, the Westinghouse Ignitron. supplies this 
current by changing o c to d-c — right at the waters 
edge. Ignltrons, with o combined capacity of more 
than 3.000.000 kilowatts, are now at work in mag- 
nesium. aluminum and chlorine plants, in electric rail- 
way systems, in mines, in many war Industries 




DUST TAKES A HOUDAY . . Dust-free 
oir Is obsqldtely essential! In the ossembfy 
of optical equipment for our fighting 
forciSv The Westinghouse FrecIpUron* 
elocfrehl^ oIr cloonor outomoKeaHy re- 
moveit tigst particles down to thd*«sUe of 
Y/;S50.000th of qin Inch* 


Although one of the tiniest things in the 
universe, the electron is a gigantic force 
for the good of mankind It is helping us 
to win the greatest war in history It 
speeds production of goods for war and 
peace . ■ • brings entertainment into our 
homes . • . contributes to our health and 
happiness m countless ways And wher- 
ever you find electrons at work you will ol 
woys And Westinghouse electronic research 
at the forefront! 

*TRADE MARK REG U.S PAT OFF 


Tune ini 

John Chor/es Thomas 
Sun MO pm. SWT, NBC 


W^tin^ouse 

MNts IN fS ciriis OMicfS fvferwNffSf 


Tune in Ted Mofone 
Mon Tuos Wod Buomng 
EWT. Blue Notwork 





ENGINEERING PREVIEW 

By L. E. Grinter, Harry N. Holmes, 
Rufus Oldenburger, Henry C. Spencer, 
Charles O. Harris, R. G. Kloeffler, and 
Virgil M. Faires. 

'riiis new book is tlic first introduction to 
enu^ineerin^f to contain the full back- 
ground of inathcniatics, chemistry, and 
the other sciences with which the future 
student of engineering must be familiar. 

Ill the first chapter Dr. Grinter outlines 
the whole broad realm of engineering 
atnl the differences between tlie various 
liraiiches. Succeeding chapters cover 
specific sulijects, each by a man particu- 
larly well qualified to present it. To be 
published in March. $4.50 (probable). 


Technical Drawing — By 

Giesecke, Mitchell & Spencer 

2nd Edition, $3.00 


Send for 


exanunaiion 


Introduction to Engineer- 
ing Economy — By Woods & 
De Garmo $4.00 


Design of Machine Ele- 

mentS — By Virgil M. Faires 
2nd Edition, $4.00 


Macmillan 

Company 

60 Fifth Ave. 
New York 11 
New York 
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’’Think of tke 
Opportnnity 


• • • 


T he Chicago Bridge & Iron Company enjoys thinking 
they were the first to use welding on large field-erected 
tanks and plate metal structures. We observe one interesting 
feature as the number of our welded structures increases — 
our designs change,, for the better, we believe. For instance, 
the elevated tank illustrated would have been entirely imprac- 
tical except for welding. 

Therefore, we see a growing need for engineers trained in 
welding design. Think of the opportunity for all our schools 
and colleges to teach not alone what is now done in plate 
metal, but also to point the way in structural steel generally. 







President, Chicago Bridge & Iron Co, 
Chicago, 111. 


This streamlined elevated 
tank, built by Chicago 
Bridge 0* Iron Co., is an 
example of improved de- 
sign made possible by 
welding. Its pleasing ap- 
pearance is an asset to 
the €x>mmunity. And its 
strong, leakproof con- 
struction will sai^e the 
taxpayers money. 



Publiehed through the courtesy of The Lin^>ln Electric Compsny, Cleveland I, Ohio 
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NOTICE 


SCIENCE AND ENGINEERING TEACHERS 

and 

ELECTRIC SHOP INSTRUCTORS 

IVe specialize in the manufacture of all 
types of Electrical Instruction Equip- 
ment for the following requirements: 

Electrical Laboratory and Lecture Demonstration 
Equipment for : 

High School Physics College Physics 
Electrical Engineering 

Electric Kits and Lecture Demonstration 
Equipment for : 

Electric Shop 

Electric Devices for Basic and Advanced 
Instruction in Radio Courses 

In addition to the above equipments we manufacture all 
types of electric motors, generators, and rotating electrical 
machines and machinery kits especially designed for all 
kinds of teaching requirements. 


WRITE FOR FREE LITERATURE 

When writing us far literature, please advise definitely for what specific 
electrical instruction requirement you desire equipment, so that we 
may send you exactly the literature best adapted to your needs. 

UNIVERSAL SCIENTinC COMPANY, INC. 

1102 Shelby St. Vincennes, Ind. 
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A COMPLETE 
PRINTING 

SERVICE . . . 

Good printing does not 
just happen; it is the result of careful planning. 
The knowledge of our craftsmen, who for 
many years have been handling details of 
composition, printing and binding, is at your 
disposal. For over sixty years we have been 
printers of scientific and technical journals, 
books, theses, dissertations and works in foreign 
languages. Consult us about your next job. 


PRINTERS OF THE 

JOURNAL OF ENGINEERING EDUCATION 

LANCASTER PRESS, Inc. 

PRINTERS . BINDERS . BLECTROT YPERS 

ESTABLISHED 1877 LANCASTER, PA. 


13 




S.P.E.E. 

June 1945 meeting in St Louis 

CANCELLED 


The 53rd annual meeting of this 
Society scheduled for St. Louis, 
Mo., June 21-24, 1945, has been 
cancelled in compliance with the 
request of the War Committee 
on Conventions of the Office of 
Defense Transportation. 

Papers, reports, and discussions, 
scheduled for presentation at 
this meeting, will be published 
in THE JOURNAL OF ENGI- 
NEERING EDUCATION. 
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^^REINHOLD BOOKS^ 

Of Practical Uta in Enginaaring 

DRYING AND DEHYDRATION OF FOODS 


By H. IPl ¥an Loms^km 

Senior Chemist, Bureau ol Asrfcultural Chemistry and Engineering, 

17. S. Department of Agriculture 

A timely and thoroughly informative ment used; the dehydration of vege- 

book on this important new industry tables, dairy products, fish and 

which is playing such a vital role meats, including specific figures for 

today. In a succession of condensed moisture content, yield, processing 

chapters it discusses the various lossesb and drying temperatures, 

, steps involved in the drying and de- plant sanitation, factory costg, pack- 

hydration of foods, types of equip- aging and storage. 


300 Page^ 


Illustrated 


INDUSTRIAL CHEMISTRY 

Fourth Edition 

By Emil Raymond RUgtl 

Professor of lodustrial Chemistry. University of Buffalo 
This edition of the nationally famous rubbers, synthetic fibers, explosives, 

text-book IS the moH va^able refer- chemical warfare and petroleum* 

ence work in this field. Every avail- « 1.1.. 

able item of information bearing on Pages have ^en added, yet the 
industrial chemistry's part in the been reduced. For correct. 


war has been included — as well as 
the latest developments ip synthetic 


up-to-the-minute information, this 
book is indispensable. 


861 Page:^ Illustrated 

THE PHYSICS OF FLIGHT 

By Alfred Landk 

Professor of Physics, Ohio State University 


Discarding the non-essentials, the 
author piesents in condensed and 
concise form all of the essential prin- 
ciples involved in the flight of heav- 
ier-than-air machines. The text is 
generously illustrated with sketches. 


diagrams and halftones, and is sup- 
plemented by frequent problems, to- 
gether with their solutions, to aid 
the reader in understanding the spe- 
cific application of the principles 
discussed. 


122 Pages Illustrated 

PHOTOELEMENTS 

and Their Applications 

By Drm Bmno I^nnge 

Consulting Engineer. Berlin-Dshlem 
Formerly Research Physicist. Kaiser Wilhelm Institute, Berlin 

TranstaUd by Aneel Si. John 


Dr. Lange, who ig the inventor of one 
of the moat widely utilized types of 
photoelectric equipment, and who 
hag devoted a lifetime of study to 
the subject, has endeavored in this 
book to give a dear outline of the 
basic electric phenomena and the 


historical development of photc^ 
elements, and their physical proper- 
ties and a detailed discussion of the 
many-sided possibilities of applying 
them for sdentific and industrial 
purposes. 


304 Pages 


Profusely dlustrated 


Send /hr fRBS 1043 Beek look Mi C/p^(200 Ticfas) 

REINHOLD PUBLISHING CORP. 

330 WmI «2fi4 S«. N«w York IS, N. Y. 



Thkrf: ari<: 10^000 pegs in this ma- 
chine, representing 10,000 subscribers 
in a crossl^r telephone exchange — 
new switching system which handles 
dial calls with split-second swiftness. 

The pegs represent many types of 
telephone users — two-minute talkers 
and ten-minute talkers . . . people 
who dial accurately . . . those who 
make a false start or two. They are 
starling a journey through a unique 
machine which analyzes the perform- 
ance of dial equipment in a typical 
central oflice. 

But while an actual crossbar cx- 
cliangc connects your call in a matter 
of seconds, this counterpart moves 
far more slowly.^ It gives the Bell 
Laboratories engineers who built it 
time to observe what happens to 



each call — where bottlenecks develop, 
which parts are overworked or under- 
worked, which of the circuits arc 
most used. 

In a manual exchange, the number 
of ox>erators may be changed to meet 
different traffic conditions. In cross- 
bar, all switching is done by complex 
electro-mechanical devices, perma- 
nently built in. This machine shows 
how man^ devices of each kind there 
must be in a new exchange to give 
you the best of service with a mini- 
mum of expensive equipment. 

This traffic-study machine is one 
of the many ingenious research tools 
devised by the Laboratories as part 
of its rantinuing job — finding new 
ways 16 give you better and. Letter 
telephone service. 


BELL TELEPHONE LilBOBBTONIES exploring and inventing, devising and 

PERFECTING. FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 



BOOKS TO REMEMBER 
FOR SUMMER AND FALL ADOPTION 

MACHINE DESIGN 

By VLADIMIR L. MALEEV 

UNIVERSITY OF SOUTHERN CALIFORNIA 
590 Pages $5.00 

ENGINEERING THERMODYNAMICS 

BY JESSE S. DOOLITTLE 

NORTH CAROLINA STATE COLLEGE 
AND 

ALEXANDER H. ZERBAN 

THE PENNSYLVANIA STATE COLLEGE 
A28 Pages $5.00 

PLEASE WRITE FOR EXAMINATION COPY 
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o'o ooooooooooooooooooo ooooo oooooooooooooooo 


Announcing ... A Significant New Text ... 
to be Published Next Fall 

Elementary Stress Analysis 

By Phillip E. Soneson 

Purdue University 

This important, trxl deals with all asptM'l.s of stress analysis for 
siiiiph'. types of statically diMerininate. fraiiiew'orks — such as roof 
trusses, mill bents, highway and railway l)rid^es, and includes de- 
(lec.tion of trusses. Principles are <'li‘arly fle\elop(‘d alon^ standard 
pat t (Tils, and considcTable emphasis is pla('(Ml on illustrative, prob- 
lems. 'Hie bash; fundamentals of meidianics are applii^i in such a 
niaiiTKT as to ke(»p them in the forefront of the problem and not 
obscured by th(' coiri[iutat.ions. 

'riie author tn'als stn'ss analysis as a balan(‘(‘ of forces and iTioiiu^nts 
as ('onlrast(‘d to '‘summing/’ and slress(\s are relatiul closiMy to thi^ 
functions that produci* them. The stn'ss in a niemlxT of a fraiiaxl 
stnicUin; is present(‘d as di^xTident upon soitx^ furu'tion .su(‘h as 
sh(*ar or bending iiionumt — thus f^ivirif^ thi; student a further insight 
than provid(xl by a iiktc applif’alioii of m(‘C.hani(‘s. An inf(‘risivc‘, 
thoroughly up-to-dat.(; treatment of wind loads, based on research 
t(*sts, shows how wind fonvs act on .surfaces of a building. 

The various chapters include simple frameworks in coinmoii use and 
a(‘lua1 struct.ures an; uschI in several instances. Kxcerpts from the 
spivifications of tin; American Association of State Highway OlTicials 
and the Ameri('.an flailwav li^ngineeriiig Association servt' as up-lo- 
datt; bases for.analy.sis and to familiarize the student with soun'c's 
that he can ('onsiilt later in his professional work. Probh'ins are 
giv(*n at tJi(' end of I'ach chapter to test the student’s understanding 
of the various topics covered. Designed ns a text for courses in the 
analysis of stresses in statically determinate structures, this treatise* 
is based on the methods and viewpoints developed by the author 
during 15 years of teaching in the field. 

ate inoiiad, ta tetetev om 9 ae^amUuUi 04 € cOfu^ 


2 West 45th Sf.. 01X0110 11 PUBLISHING 
New York 19. N. Y. I I I III H II CO R PO R AT I O N 


AteuA fu&aUed edUiaH4. o^=±== 

Theory of Modern 
Steel Structures, Vols. I & II 

By L. E. GRINTER 

I\rscarch l^rofcssor of Civil Rtujiuccriuq and M cchaiius, 
Illinois JnstiUitc of Trchnnlntiy 

Volume I of this well-known two volume set offers abun- 
dant information of a design nature without losing thor- 
oughness of the analytical viewi)oint and ])ractice in 
analysis. This revision extends the cm])hasis upon basic 
principles with additional material upon loads, reactions, 
shears and moments in beams. Greater em])hasis is also 
placed U])on flat-roofed industrial buildings, ('hai)ters in 
the revised edition are subdivided into smaller divisions to 
permit the teacher greater freedom in choosing the order 
in which tlu* material is to be presented. To be published 
this suiuuicr. $5.50 (probable) 

In the revised edition of \'’olume II, which is com])letcl\’ 
reorganized and rewritten, every effort lias been made to 
simplify, clarify, and make ea.sier the study of statically 
indeterminate structures. All the material is presented 
consistently in such a w^ay as to l)e of ecjual value to civil 
engineer.^;, architects, and aeronautical structural engi- 
neers. t^ne of the most widely used textbooks in the' 
field, this volume is unusual fur its brief survey of all 
classical and modern exam])les; and for its discussion, not 
found elsewhere, of several modern tools which are the 
author’s own developments. Published February 15. 
$5.25 


Numerical Methods of 
Analysis in Engineering 

By L. E. GRINTER, Editor 

'J'his new book presents a survey of the methods of suc- 
cessive corrections as a substitute for rigorous mathe- 
matical analysis. These methods have been very suc- 
cessful in such diver.se fields as structures, vibrations, 
elasticity, lorSion, heat transfer, and many others. To be 
published m February. $6.00 {probable) 

THE MACMILLAN COMPANY New York 1 1 
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/IW ^Ai;^ . . McGRAW-HILL 


PLAIN CONCRETE 

By Edward E. Bauer, University of Illinois. Third edition. In press 

A thorough revision of a well-known text. All material on cement has been 
revised and all tests changed in accordance with the latest A.S.T.M. methods 
of testing. The book is designed to give the engineering student professional 
background in the field of concrete. The emphasis is on the understanding of 
materials used in concrete, the terms involved, methods of calculating certain 
values, the purpose of doing things in certain ways, and an idea of actual values 
and conditions in current use. 

WATER SUPPLY ENGINEERING 

By 11. E. Babbitt and James J. Dolanu, University of Illinois. Fourth 
edition. 603 pages, $6.50 

ThivS successful text has been revised in order to place more emphasis on prac- 
tical applications of principles. The functional, rather than the structural 
procedure, is stressed. Some pure theory has been sacrificed to include the 
application of theory to practice in finance, hydraulics, pumping machinery, 
electrical equipment, and water purification. 

FUNDAMENTALS OF VACUUM TUBES 

By Austin V. P'astman. University of Washington. Third edition. In 
press 

This is a revision of a well-known text for college seniors. In the interest of 
simplicity, discussion of the special applications of the vacuum tube has been 
avoided, and the material in the book is largely confined to the treatment of the 
basic fundamentals of the perforiiiaiice of the tube and of the circuits in which 
it is most commonly used. 

STRUCTURE AND PROPERTIES OF ALLOYS 

By R. M. Brick and Arthur Phillips, Yale University. Metallurgy 
and Metallurgical Engineering Series. Second edition. In i)re.ss 

A revision of a standard text for college students of physical metallurgj". Much 
new material has been added and some discussions have been expanded. Two 
new chapters have also been added. The general approach of the first edition 
has been retained- -the correlation of phase diagrams, structures and properties, 
proceeding fiom the simplest type of alloys to the most complex. 

OXYACETYLENE WELDING AND CUTTING: A Course 
of Instruction 

By Stuart Plumlisy. Revised and rewritten by T. B. Jefferson, of 
The Welding Engineer. Fourth edition. 356 pages, $6.50 

Although this book was intended as a classroom text, it is adaptable for self- 
study. The volume provides the fundamentals and the background that should 
enable the student to become proficient in the use and operation of oxyacetylene 
welding and cutting. The material is arranged so that the student progresses 
from the simpler to the more complex operations, and presents in this manner 
both the theory and practice of oxyacetylene welding and cutting. 



Send for copies on approval 

McGRAW-HILL BOOK COMPANY, Inc. 

330 Waft Il2nd Str««t N«w York 16, N. Y. 
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McGRAW-HILL 


RooUi, . . . 


COMPONENTS HANDBOOK 

Kditcd by John F. Blackburn, Massiicliusetts Institute of 7'erhnology. 
Vol. 17 in Massachusetts Institute of Technology Radiation Laboratory 
Series. OSRD-NDRC. 626 pages, $8.00 

This book codifies available information on the propeiiie.s and cliaract eristics 
of electronic components. It includes results of original measiiicments made 
at the Radiation Laboratory on manufactured components. The first part ol 
the text deals with fixed components, the second part with electro-mechanical 
devices, and the third with vacuum tubes, which includes a brief .summary of 
the properties of cathode ray tubes. 

POWER CAPACITORS 

By R. K. Makuury, Westinghouse Klectric Curiioraliun. In piess 

Covers fundamental working principles of capacitors, iJic nialcrials us<*d in the 
manufacture ot jiower capacitors for 60 cycle service, and the characteristics ol 
the completed units. The book traces the liistoiy and dcveloimieiit of power 
capacitors and their applications to power systems. The basis of rating 1 )ow<t 
capacitors, and their operating limitations are also covered, as are the types of 
capacitors commonly manufactured, and their respective fields of application. 

THE ENGINEERING OF ORGANIZATION AND MAN- 
AGEMENT 

By Robkrt T. LtviNGSTurT, Columbia University. McGrau'-IIill L'.ngi- 
veering Managemenl Series. 248 pages, $3.00 

A theoretical treatment designed for a senior-graduate cowise in oiganization 
and management. Functions of subjects are described in detail and points o 
inaxinium applications ol these subjects are presented. The cliaj>tei “Men 
and Machines” oniphusiz<*s the importance of iindervStn tiding men, while other 
sections set forth tiic theoiy that action can be resolved into five siejis’ decision, 
planning, iireparation, floing, an<l reviewing. 

ULTRASONICS 

By Bknson Carlin, I-lillyer Instrument Co.. New York, N. V. 272 
pages, $5.00 

Considers the engineering implication of the ultiasonic field and includes vital 
theory as well as practical information Jicrctoforc unpublished. Contains par- 
ticularly valuable information on testing materials, agitation, ultrasonic trans- 
ducers, and ultrasonic systc^ms. 

DIESEL ENGINES 

By J. W. Anderson, American lAicoinotive C'ompany. Second edition. 
556 pages, $7.00 

A revised edition of a practical manual for diesel engine operators. All material 
has been brought up to date and many new illustrations have been added. ^ The 
text covers fundamentals of the engine process, discusses all types and sizes of 
diesel engines, and shows how to secure dependability and economy through 
safety of operation. 


Send for copies on approval 

McGRAW-HILL BOOK COMPANY, Inc. 

330 Wait 42n4 Naw Yerli IB, N. Y. 
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NEW AND STANDARD TEXTS IN ELECTRICAL ENGINEERING 


9 

ALTERNATING CURRENT CIRCUIT THEORY 

Myril B. Reed, University of Illinois 

Published in the bill of JO 18, this new text covers boih 
basic priiicijdes and essential lesults. MaLlicniatlcall) 
rigoions. careful and logical in dc'velopineiit, explicit and 
consistent in noineiiclature, and based upon a sound 
foundaiion of experimental evidence, it provides an out- 
standiiig text for tlie basic: course. f5.50. 

Principles of 

ELECTRIC AND MAGNETIC FIELDS 

Warren B. Boast, Iowa State College 

JusL [)ublishi!d, this text piovides undergi adiiate engi- 
neers willi a full coiii|iieheiision of both basic concepts 
and im]3oi laiiL suppleineniai y aspects oi elc'ctiic and mag- 
netic: lields. rhe lalionali/ed ,\fKS s)slein c)f units is 
used throughout the text. Mote than 800 problems are 
pioxided. 5/.75. 

INTRODUCTION TO CIRCUIT ANALYSIS 

A. R. Knight and G. H. Fett, University of Illinois 

An intioductory survey of circuit theory for electrical 
eiigineeiing students. I'lie text is noted for its uiiilicxl 
a[)pioacli to the .subject, acliiesed by consideiing cl-c, 
magnetic, and a-c: ciiciiits as specific applications of gen- 
erali/ed Kiic boil’s laiws. Many problems are pioviclcd. 

EXPERIMENTS IN ELECTRONICS 
AND COMMUNICATION ENGINEERING 

E. H. Schulz, Illinois Institute of Technology 
and H- C. T. Eggers, University of Minnesota 

A widely used and exceedingly practical laboraloty man- 
ual for college courses in basic circuit theoiy, eiectionics. 
coiiiniunuation networks, radio, and ullra-high-frccpiency 
lechiiic|ues. Tlie 108 experiments range from simple di- 
rect-cuireiit mcxisiirciiicnts to complete video amplifiers, 
video amplifieis, etc. f3.25. 

HARPER 8e BROTHERS PUBLISHERS 

49 East 33d Street New York 16, New York 
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ENGINEERING LAMINATES 

by Albert S. H. Dietz 

Factual, technical information contributed by 24 experts. 
F.xplains what laminates are, how they are put toi^ether, their 
properties, uses, advantages and limitations, and how laminated 
materials may he formed. 

March 797 pages 353 illus, $ 70.00 

PLANT PRODUCTION CONTROL 

by C. A. KOCPKE 

Solutions to problems of pnidiiction planning and control 
applying to a variety of i ndiistrial sitiiatif)ns. Revision features 
expanded coverage, including more examples and problems. 

2nd Ed., March Approx. 567 pages illus. Prob. $5.00 

FAMILY HOUSING 

by D. G. Carter and K. H. Hinchcliff 

General housing information stressing function and famil> 
need. Three parts — problems and scope, subject matter of 
housing, and application to building, buying, anil paying for a 
home. 

April 265 pages /60 illus. $3.25 

THERMODYNAMIC CHARTS for COMBUSTION PROCESSES 

by H. C. Hottel, G. C. Williams, and C. N. Satterfield 

The first volume contains principles of cycle calculation 
with examples. 'The second volume presents charts for hydro- 
carbon-air and all mixtures ot carbon, hydrogen, oxygen, and 
nitrogen. 

Psrt /— Text Part //— Charts 

April, Approx. 62 pages, $2.6o January, 24 pages and 8 charts, $2,80 

PHOTOELECTRICITY AND ITS APPLICATION 

by V. K. Zworykin and E. G. Ramberg 

Covers the entire field of photoelectricity including basic 
principles, methods of preparation, photocell circuits, and the 
various principal fields of application of photoelectric devices. 

April Approx. USB pages illus. Prob. $6.50 

Wlimnf ioakd, tus fO 

JOHN WILEY & SONS, Inc., 440 Fourth Ave., New York 16, N. Y. 
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BULLENS' STEEL AND ITS HEAT TREATMENT, VOL lll^ 
Engineering and Special Steel Purposes 

The fifth edition by The Metallurgical Staff' of the Battel Ic Memorial 
Institute, this revision presents post-war princijdes and processes of heat 
treatment in the production of constructional and alloy steels. 

5th Ed. 295 iUus. Prob. $7.00 

ELECTRIC AND MAGNETIC FIELDS, by S. S. Attwood 

In four jiarts- -the electric fieltl, the magnetic ficlil, the ferromagnetic 
field, and combined electric ami magnetic fiehls. Use of the methods of 
field mapping. MKS units used throughout revision. 


3rd Ed. 


Approx. 477 pages 


280 ilius. 


Prob. $5.50 


ROUTE SURVEYING, by 

C. C Wiley 


the late G. W. PiCKELS, jR. and 


Information on the planning, design, layout, ami construction of any 
type transportation route. Revision incluiles expanded treatment of string- 
lining railroad curves, spirals, more exact tables. 


3rd Ed. 


Approx. 426 pages 


iltus. 


Prob. $5.00 


ELECTRICAL TRANSMISSION of POWER AND SIGNALS, 

by E. W. KiMBARK 

The only hotjk to present the basic theory of trunsmission lines together 
with applications to the three fields of power, telephony, ami ultrahigh 
frequencies. 

Approx. 430 pages Prob. $6.00 

CONVEYORS and RELATED EQUIPMENT, by W. G. Hudson 

Revision contains extended discu.ssions of pneumatic conveying, ami 
includes data on post-war developments in belt conveyors with improveti 
construction, handling unit loads, dust cxplo.sion risks. 

2nd Ed. 


Approx. 460 pages 


270 Ulus. 


Prob. $7.00 


HYDROLOGY, by C. O. Wisler and E. F. Brater 

Presents the fundamental principles of hydrology as they have been 
developed up to the present time. Lists procedures for determining mini- 
mum now and long term average yield of any dr^-inage basin. New anti 
dependable methods for determining ground water yield of a well or any 
given area. 

Approx. 392 pages Ulus. Prob. $6.00 

OiUm4, WlUif iooJad. m /bo^ 9 

JOHN WILEY & SONS, Inc., 440 Fourth Ave., New York 16, N. Y. 
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“A Professional Responsibility” 


Hy K. McKACriROX, JR. 

Ohairmatif Couimittvv on RvUitioiis with Industry, ASHE; Manaytr of Technical Education 
Division^ ih ncral Electric Company 


The close lelaliojisliij) lietween 
iieerinjy odiiealion and iiuliistry has Ion*? 
been recognized, l)nt during? the last lew- 
years increasing- alteiilioii- lias la'en fo- 
cused upon llie iinpoi'lance of that rela- 
tionship as it affects the whole engineer- 
ing profession. It is but a few- years 
ago tliat, at the urging of several inter- 
ested meniliei’s of the Society, the C’oin- 
mittee on Relations Avith Indust it w’as 
created. 

Numbering among its membefshi]) engi- 
neers with broad interests from l)oth 
industry and the colleges, the Committee 
has never lacked for stimulating and val- 
uable discussions. Fr(‘((uently in recent 
years, these discussions have led to j)Osi- 
tive action or to new formulation of pol- 
icy. Such is the interest of committee 
members that four all-day committee 
meetings are held regularly each year to 
provide more opportunity for study and 
action than would be possible at the an- 
nual meeting alone. 

Tims the Society, through its Commit- 
tee on Relations Avith Tndustry, has ex- 
tended its interest beyond engineering 
education alone, to the engineering jiro- 
fession itself, culminating in establishing 
as its theme for this year, “Partnership 
w-ith Industry.” The education of an 
engineer is a joint responsibility of in- 
dustry and the colleges for it neither 
begins nor ends in the colleges or indus- 
try alone. The closer the practicing 
engineer and the engineering educator 
can work together, the more effective Avill 
be the product they create. It has been 
the purpose of the Committee on Rela- 
tions with Industry to devote its attention 
to this mutual problem and its more offec- 


livc* solution, and also to serve as a W'ork- 
ing exanij)lc of the value of college-indus- 
Iry I earn work. 

Industrial members of the Committee 
have become more coii.scious of Ihe oppor- 
1 unities they have to stimulate intere.st in 
engineering education and in the Society 
among theii* associates — an interest not 
limited to the football held or the basket- 
ball court. Tin* practicing engineer is 
personally obligated for his owm educa- 
tion and can most effectively “retire” that 
ol)ligation by a r(‘al concern for the edu- 
cation of those wdio w’ill succeed him. If 
for no other ]*easoji, he must have an 
a])preciation and undiu'staiiding of formal 
engineering education to i)rovide indus- 
trial experieiK'i* which w'ill be properly 
integrated wdth such education. 

Engineering educators, on the other 
hand, have recognized more clearly the 
nature of problems facing industry and 
the Avhole engineering profession. The 
opj)ortunity to develoj) in the minds of 
students while still in college a sense of 
jirofessional responsibility has achieved 
a new importance. AVhat the colleges 
can best teach and what industry must be 
encoui’aged to provide has been more com- 
jdetely appreciated. 

Out of these expei’iences has grown the 
jirogram for the annual meeting this 
June. As in previous years, an after- 
noon discussion session has been planned 
to study such questions ns the financial 
dilemma facing the colleges, the ethics of 
recruiting engineering graduates, and per- 
sonnel evaluation in industi'y. In addi- 
tion to this session, however, two other 
sessions have been planned : a Conference 
on Relations with Industry on Monday, 
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June 20, and a general session of the So- 
ciety on Friday morning, June 24. 

The Conference is planned to attract 
industrial representatives who might not 
otherwise attend the annual meeting. 
The Conference will be divided into 
morning and afternoon sessions. The 
genei'al session in the morning will con- 
sist of talks on the three subjects of the 
Conference: professional development of 
the engineering graduate in industry, li- 
censing for the engineering profession, 
and the rehilion of the union and the 
engineer. The afternoon session will 
consist of individual discussion groups 
based on the morning session. Reports 
of the discussion groups will be carefully 
studied by the Coniniittce with a view 
toward preparing a statement of policy 
wherever feasible. 


The speakers at the general session on 
Friday will describe the role of the indi- 
vidual engineer and engineering educator 
in industry-college relations and tlie fac- 
tors affecting industrial activity. This 
session has been designed to emphasize 
the contribution which an individual, as 
distinct from an organization or institu- 
tion, can make to industry-college rela- 
tions and to the profession as a whole. 
It will therefore be of direct concern to 
every raeniboi-. 

Conferon(*,es and meetings are truly ef- 
fective only as they encourage new ideas 
and result in positive action to imple- 
ment such now thoughts. The program 
planned ])y the Committee for the June 
meeting has been designed to stimulate 
the translation of ideas into action. 


iheme for the if ear 

PARTNERSHIP WITH INDUSTRY 





The Middle East and the American Engineer” 

By MAX THOENBUKG 

CvnsuHant on Foreign Industrial Affairs, Chairman Middle East Commission, 
Committer on Ivtfr notional Relations^ K.J.C. 


Wlial tliti Ainorican Plngiiicer does in 
the Middle East during the years 1948, '49 
and '50 will be an important I’aetor in 
determining the fate of the world for 
many years to come. This can be said of 
engineers, and particularly of American 
engineers, for reasons that do not apply 
to other groups, whether military, politi- 
cal or commercial. It can be said of the 
Middle East for reasons that do not apply 
lo most other great areas of the world. 

The central facts upon which the truth 
of this depends are simple. The Middle 
blast after centuries of stagnation under 
its own medievel institutions, has come to 
life. Its fifty million people with their 
vast potentials of economic power stand 
on the threshold of the modern world, un- 
decided which way to turn. To the west, 
led by the United States, lie the nations 
which believe that the greatest resource 
of any country is its people, and that 
their individual freedom sets the goal to- 
wards which all state functions must be 
aimed. A corollary to this belief is that 
the individual initiative and resourceful- 
ness of free men is the greatest source of 
energy that can be called upon to achieve 
the aims which men set for themselves on 
earth. 

To the north lies the Soviet Union, 
champion of the collectivist system in 
which the individual as such does not 
count. In that system, to fulfill his duty 
to the State, he must ^dissolve himself in 
the amorphous institution of Communism. 

In the long run, which in this case may 
mean within the next three or four years, 

* An abridgment of a progress report pre- 
pared for the Engineer ’s Joint Council. 


it will he the people themselves who de- 
cide which model they will follow. Even 
though the masses of the people are slow 
to develop a political consciousness, their 
support is necessary to maintain any 
modern form of government in power. 
They may be led to believe that the best 
government for them is one in which 
authority is highly centralized and which 
assumes full responsibility for social and 
economic conditions within the country. 
. This is the Russian idea. Or, they may be 
persuaded that the principal function of 
government is to provide certain basic in- 
stitutions and services which are required 
by the national society as a whole, leaving 
it largely to the citizens as individuals to 
develop the social and economic resources 
of the country within the framework 
established for them by their government. 
This is the American idea. 

To persuade them to adopt the collec- 
tivist system is the aim of the Soviet 
Union. This appeal to the herd instinct 
is primarily emotional and is powerfully 
effective among illiterate masses which 
have never known anything but poverty 
and oppression. Fundamentally, the im- 
pulse hei’c is a reaction away from an ex- 
perience of privation and suffering, rather 
than towards any clearly defined new way 
of life. The urge to escape poverty and 
oppression is innate, and the level of in- 
telligence which characterizes the masses 
accepts utopian promises without sub- 
mitting them to the test of reason. Condi- 
tions throughout the Middle East are 
favorable for this process of emotional 
persuasion, and can be made moro favor- 
able by inciting and intensifying social 
and economic disorder. 



332 


THE MIDDLE EAST AND THE AMERICAN ENGINEER 


While illiteracy and a low level of rea- 
soning are favorable to the spread of 
Communism, they make almost impossible 
the task of persuading socially and eco- 
nomically depressed classes that their sal- 
vation lies in the direction of individual 
achievement and advancement. Such a 
concept re(|nires a Ijelief in their own 
capacity wliicli is contrary to centuries of 
experience and frustration. While dimly 
aware that the western peoples have ac- 
complished tlie aims to which they them- 
selves vaguely aspire, their own experi- 
ence with those western powers has too 
often b(*en associated with new forms of 
oppression rather than with relief from 
their existing burdens. Innovations from 
the west have improved the lot of those 
already favored by cij’cumstances but have 
only widened tlie gap between them and 
the multitudes who live on tlie edge of 
starvation. 

Western Techniques Musi be Demon- 
strated in the Middle East 

There is only one way in which the 
benefits of western advancemejit can be 
made real to the Middle East masses. 
That is by applying tlie techniques which 
produced that western advancement di- 
rectly to the improvement of the condi- 
tions which affect the daily lives of the 
people themselves. No process of reason- 
ing is required to see the value in a stream 
of water pouring from a new well into a 
field which for generations has produced a 
bare subsistence for a peasant and his 
family — or not produced it when the rains 
fail and the field reverts to desert. No 
harangue is needed to convince him that a 
new road is a blessing, when it makes it 
possible for the first time in a thousand 
years for his village to find a market for 
every pound of wheat its long wasted 
acres can produce. No counterappeal to 
his emotions will lessen the satisfaction 
he feels the first time he guides a steel 
plow across land which has never known 
anything but an iron-shod stick, or when 
he looks out over the first crop that a well 
cultivated field produces. If his sons 


find employment in the factory which 
makes these plows and the cultivators, 
farm wagons and harvesting machinery 
which goes with them, or in other fac- 
tories which produce low-priged clothing, 
tools, cement, simple irrigating pumps 
and needed household utensils, they need 
no mass meeting to tell them that what- 
ever name be given to this way of remak- 
ing their lives, it is the way they choose. 

This is tlie way — and this is the only 
way — to argue oiir case in the Middle 
East. No high-llown phrases are neces- 
sary. No rebuttal is possible. Wc know 
this way works because it is the way 
America was built. We know how to do 
it because Ave built America. ... It is 
too easy, and not at all true, to say that 
the people of the Midfile East are not 
ready, as our w(*slerners Avere, for the 
lypes of modern innovation AAdiich devel- 
oped our Avest so rapidly. There are dif- 
ferences to be sure, AAdiich it is needless 
to recite here, but anyone Avho was born 
and raised (as the author Avas) on a Avest- 
erii ranch, and who has lived Avith the 
peoples of the Middle East, sees common 
qualities among the peasants of Anatolia, 
the tribal herdsmen of central Persia and 
the bedowin of the Arab countries Avhich 
are no different — in Avays that affect this 
argument — from those Avhich character- 
ized our pioneer grandparents. The 
farmer^s struggle Avith the soil and the 
seasons varies little from country to 
country or from age to age, except as 
better tools are put into his hands or better 
utilization is made of his crops. The 
young man’s cajoacity to learn a trade or 
to tend a machine in a factory depends 
A’ery little upon the language he speaks 
or A\diat his father did before him. It is 
not on this level that the differences be- 
tween East and West are important. 
The real difference is that the West has 
learned to do these tilings Avhile the East 
has tliem still to learn. 

Hoav is the Mifldle East to learn? By 
demonstration, as far as the people are 
concerned; and it aauU be the people of 
the Middle East who make the decision 
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between our way and the Russian way — 
whether they know they are min king it or 
not. 

The Western Economic Record in the 
Middle East is Not All Good 

Since World War I, which is as far 
back as the Middle Kast nations as we 
know them today can trace their intidorn 
histories, somcwliat ])olween a quarter and 
a half billion dollars (or its equivalent) 
has been spent there on i)ublic works and 
state owned industries ostensibly for the 
purpose of inercasing production and im- 
proving the standard of living of the 
I)eople. This capital investment has been 
sufficient, if it had been spent properly, 
to increase produiition of consumer goods 
to a point satisfying most of the current 
needs of the countries and to provide 
surpluses of certain goods for export. 
The purchasing pow<M' of .,^he people 
should have been multiplied and their 
schools, public health services and other 
social needs should have been met on a 
rapidly rising scale. Instead, all they 
have to show for this vast capital invest- 
ment, gcnenillv speaking, is a display of 
monumental public works, mostly non- 
earning, and of industrial establishments 
which produce inferior goods at costs 
above what better goods could be pur- 
chased for in the Avorld market. The ma.ss 
of the people themseh’es, living and Avork- 
ing as they alAA^ays lived and Avorked, 
neither contribute substantially to neAv 
and increased production nor create the 
purchasing poAver Avhich Avould be neces- 
sary to pui’chasc the output of the fac- 
tories even if these goods Avere available 
in abundance and at reasonable prices, 
which they arc not. 

The blame for this failure to have benc- 
titted from so va.st an investment can be 
attributed partly to the incompetence,' 
andiin some cases the corruption of gov- 
ernment officials, and partly to the indif- 
ference of private persons to accept their 
share of responsibiltiy for the national 
welfare. In part, hoAvever, it can be at- 
tributed to the foreign engineers and 


contractors Avho have ahvays been ready 
to undertake any pi’oject Avhich would 
return them a profit, Avhatever useless 
burden imposed upon the country. Dur- 
ing the past quarter century Avhen most 
of these economic iirograrns were getting 
under way, the chief preoccupation of the 
governments avjis Avilh stabilizing the new 
political institutions and finding the 
money with which to finance the new 
economic developments. The plans them- 
selves had various origins but all inclined 
toAvards grandiosity, symbolizing the aspi- 
rations of these ncAV nations rather than 
their current needs. 

In Turkey, German technologists had 
for many years guided the economic de- 
velopment of the country, Avith Germany's 
needs for raw imitorials and her oAvn 
strategic interests chiefly in vicAv. In 
19.33, Russia came into the picture with 
engineering and economic as aatII as politi- 
cal specialists, under terms dictated to 
Turkey in connection with a loan from 
Russia. Both Germans and Russians pro- 
moted enterprises Avhich provided them 
Avith the materials thrif needed or used 
the materials Avhich thejf had to sell. In 
neither case AA^as the Turkish national in- 
terest consulted. The nationalists Avho 
accompanied Ataturk to poAver confused 
smoking cjiimneys and Avhirring machinery 
with modernity and prosiiority, and have 
only recently aAvakened to the fact that 
the people of Turkey themselves are living 
on almost the same level that they have 
knoAvn for the past thousand years. The 
people have awakened to this fact at the 
same time, and the government is now 
desperately put to it to correct the eiTors 
of the past fifteen years or risk the dan- 
ger of a popular revolt. 

In Iran the Russian interests AA^ere 
chiefly political and strategic, and the 
technical field was dominated by the Ger- 
man school. The late Shah was a man 
of tremendous vigor and rivalled Ataturk 
in his zeal for modem industrial establish- 
ments. He created the Industrial Bank 
and under its direction about 140 com- 
mercial enterprises were erected by for- 
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eign contractors. While the Shah sought 
to draw upon a wide range of foreign 
sources, allowing no single country to 
dominate the field, it was almost inevitable 
that a preponderance of his technical spe- 
cialists would be (lornian trained, if not 
German. This followed from the fact that 
throughout Europe, whetluT in Switzer- 
land, Poland, Czechoslovakia, Sweden or 
elsewhere, a German techiii(‘al degree was 
the hallmark of (joiiipetenee in the applied 
sciences. In the German teelinieal tradi- 
tion which prevailed throughout all these 
countries the scientific standard Avas high, 
but the social utilitiy of the <mgineer’s 
work was left for others to dictate. 

In both Turkey and Iran, the British 
came in for their share of construction 
contracts, and some of the largest under- 
takings were theirs, although they took a 
minor part in shaping the programs as a 
whole. Their principal province was Iraq, 
over which they held the mandate, with 
exclusive control of both the economic 
development policy and the work in- 
volved in its realizjUion. It is only fair to 
the British to point out (hat what they 
spent in estahlishiiig i)olitical order in this 
new state prohaf)ly was far more than 
they ever took out of it in profits. Never- 
theless, from the viewpoint of the engi- 
neer, it must be said that a large part of 
what they paid into the country as oil 
royalties they took out in charges for 
construction woi’k which as yet has had 
little effect upon the standard of living 
of the people. 

In other Arab states under the British 
aegis, treaties Avith the British have for- 
bidden or froAvned upon any but British 
consultants, a policy Avhich, in the tech- 
nical field, has not accelerated develop- 
ment. British economic and technical 
achievements in these countries during the 
past twenty-five years have been almost 
negligible in comparison with their g^eat 
accomplishments in establishing political 
institutions during the same period. 

In Syria and Lebanon the mandatory 
power was France, but despite her sub- 
stantial contributions in the cultural field 


the record of technical and economic ad- 
vancement is practically blank. 

Effect of World War II 

With the ouL break of World War II, 
German and Russian technologists van- 
ished from the Middle East almost over- 
night, except those who remained for 
strategic purposes of their OAvn. The 
same can be said of the British with the 
(‘xeoption again of those who took part in 
the engineering projects which were a 
part of the allied Avar effort. The greater 
the artificial industrial economy which had 
been reared b(‘fore the Avar, therefore, the 
greater the collapse when those who bad 
kept it running AvithdrcAv. This was most 
noticeable in Tui‘key and Iran with their 
A^ast chains of foreign built factories. The 
false judgment Avhich had been exercised 
in fixing their type and location then be- 
<iame visible. 

During thc‘ war years, the artificial 
prosperity of tin* northern Middle East 
countries which resulted from foreign 
military activity and the demand for ex- 
I)orts of almost every kind, enabled those 
unsound economies not only to live but 
to .slioAV superficial signs of gain. With 
the end of the Avar, however, the collapse 
of the spectacular superstructure of in- 
dustrial plants AAdiich had no economic 
foundation Ava.s inevitable. Today most 
of the plants of the Industrial Bank of 
Iran, Avhich by Avestern standards has been 
bankrupt since its inception, are closed 
doAvn. Some of them represent the most 
advanced type of installation. A foreign- 
built meat packing plant, for example, in- 
cludes the most modern equipment for 
meat packing and refrigeration, and also 
a factory for manufacturing tin cans. 
Unfortunately almost no meat is raised 
in the region and the plant is too far from 
the sea to make it available for fish can- 
ning. The white tiled buildings and •the 
costly installation are kept in a good state 
of preservation by the force of men and 
supervisors who Avere provided for its 
operation, because they”^are civil service 
employees and under the laws of the coun- 
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try cannot be dismissed. Their output, 
however, is represented by a small amount 
of orange marmalade which keeps the 
plant operating a Lew days eacli year. 
The region is not a fruit growing one, 
which makes the plant useless for fruit 
preservation. A competent study of pos- 
sibilities would disclose whether raw prod- 
ucts could be produced locally to supply 
this plant or whether it should he dis- 
mantled and reerected in anoth(?r location 
where it would return its investment 
quickly. 

Cci'taiii public oflicials in Iran, and 
others there who feel a responsibility 
for the economic welfare of their coun- 
try, have ample ground for a deep re- 
sentment towards the foreign salesmen, 
contractors and engineei’s who loaded Tran 
with such costly installations of so little 
use to the country. Tin? same- is true in 
Turkey. The resent inetit is all the more 
hitter because it must be sutfered in 
silence. Whatever the feeling that the 
foreign experts slioidd have pfotected 
the.se inexperienced governments from the 
folly of their own p(diticians, the fact re- 
mains that it was tin; governments them- 
selves who ordered these plants built. 
Under the harsh principle of caveat 
emptor the blame is their own if what 
they bought proved to be useless or even 
worse than useless. 

The same lack of responsibility towards 
the economic welfare of these countries 
that is illustrated by the sale to them 
of useless or ill-adapted manufacturing 
plants, has been even more repreliensivciy 
exhibited by some engineering firms which 
have been retained by those governments 
to make preliminary studies precisely for 
the purpo.se of avoiding such economic 
travesties as have just been mentioned. 
Some excuse may be found for foreign 
manitfacturing concerns^ headed by high 
pressure sales executives who have no 
other thought than to sell to anyone who 
will buy. An important part has been 
played by this product of the American 
free enterprise system in America, in 


stimulating a demand for new and im- 
proved types of goods and maintaining a 
high turnover of both merchandise and 
money. Even in America, however, this 
type of executive is gradually being re- 
placed, in the larger institutions, by men 
with sufficient understanding to realize 
that their prosperity in the long nin de- 
pends upon satisfying real consumer needs 
and not merely upon inducing a purchaser 
(o buy. Tn any case, when the service sold 
is professional engineering consultation, 
no pos.sibIc excuse exists for advising 
government officials to spend public funds 
for undertakings which are not at all, or 
only remotely beneficial to the country. 

Too many examples can be given to il- 
lustrate this apparent indifference of 
competent and responsible engineering 
linns towards the interests f)f their gov- 
ernment clients in the Middle East. In 
one case which the author had occasion to 
examine in detail, a well-known engineer- 
ing firm after spending about one year in 
field and office studies, submitted an 
elaborate report with recommendations, 
preliminary designs and estimates, which, 
if adopted, would have led to (he expendi- 
lure of about 50 million dollars for a com- 
bined hydro-electric and irrigation water 
development. Review of this proposal in 
the field disch)sed that a relatively small 
investment would o.\'pan<I an existing 
power plant sufficiently to meet the pre- 
dicted load for years ahead, and that 
the small area of new land which pur- 
portedly would have been brought under 
cultivation by tlie water project was, for 
several reasons, unsuitable for such a pur- 
pose. Tt disclosed also that for a rela- 
tively small investment a series of earth 
filled check dams could be provided to 
control the seasonal flash floods which for 
age.s had prevented more than a frac- 
tional utilization of an adjoining area 
many times larger than the one proposed 
for new development. An abundance of 
underground water, from 50 to 200 feet 
below the surface in most of this area, 
could be made available by the use of sim- 
ple irrigating pumps. Whatever the terms 
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of ref erence ' under which this consulting 
service was performed, at least a common 
sense altcrnjite to the vast scheme pro- 
posed would certainly have been in order. 
The dominant interest which determined 
the character of tlie rci)ort was suggested 
by one item in the detailed estimate, which 
called for the imi)()rlation from northern 
Europe and the transportation for 600 
miles by raiJi'oad and truck within the 
country, of (;v<»r‘y sack of cement re 
quired in tlie enoi’inous concrete works 
proposed. Tliis Avas in a country Avhere 
limestone, clay and fuel abound, and 
cement manufaclure is desi)erately needed 
for development work of every kind. 

It is not suggested that private engi- 
neering firms and construction contractoi-s 
should exercise a ])at(Miialistic responsi- 
bility over the decisions made by govern- 
ment oflTicials, and refuse to undertake 
projects which have been approved for 
execution by the government, until they 
themselves arc satisfied that the projects 
arc in the public interest. When the 
terms of the ongagenuMit do call for an 
engineering opinion, however, that opinion 
should be given with the client’s interests 
foremost in mind, and not with the inten- 
tion of making a big job out of a little 
one. The aim of this general criticism 
is not at all to impute unethical conduct 
to any engineei'ing oi- contiMcling firm, 
but to emphasize the importance to the 
government of having comjAetent engi- 
neering guidance, free of any commercial 
interest in the execution of government 
work, to sec that only well justified proj- 
ects are undertaken, and that neither 
money nor other valuable resources are 
Avasted in their execution. 

The Middle East Has No Experienced 
Engineers of its Own 

To understand what American engineers 
could mean to the Middle Ea.st, we must 
look at the efforts these countries are 
making to develop engineers of their own. 
For generations, it was the practice for 
well-to-do families to sent their sons to 
Europe for higher education. At one 


time this meant schooling in classical and 
cultural fields only, but as the fetish of 
industrialization spread over this part of 
the world, an increasing number of them 
began to study technical subjects. Ger- 
man universities were the most popular 
but many students were sent to Switzer- 
land, Prance and other European coun- 
tries. A few Avont to America. These 
students came cli icily from Turkey and 
Iran. In both these countries the techni- 
cal tradition was German. This is evi- 
denced even today by the prevalence of 
German text and reference books seen on 
the shelves of most of the older men with 
technical training. It is reflected also in 
the almost universal acceptance in Turkey 
and Tran of German technical standards. 
Of engineering in the Arab countries 
further south little need be said, for these 
countries produced few students reatly 
for higher schooling and almost none in 
the technical fields. 

Upon the outbreak of World War FT, 
at the same time that the German, Russian 
and other foreign engineers Avithdrew 
from this region, the students from the 
Middle East aati-c forced to return from 
Europe and turn to the United States for 
their training. Most of these students 
were sent abroad on government scholar- 
ships under contracts which obliged them 
to serve a certain time for the government 
upon their retum. While the principle 
back of this can be defended, in practice 
it meant that the.se young engineers Avent 
to Avork under most unfavorable .condi- 
tions. In almost no cases were they as- 
signed to Avork in the field in AAdiich they 
had studied. Their German disciplined 
seniors Avere trained to subordinate their 
scientific competence to programs drawn 
up by politicians. The American trained 
engineers proA^ed to be intractable under 
such arbitrary discipline. Many of them 
were denied eligibility to membership in 
the national engineering societies. During 
the past year, the author has talked per- 
sonally with at least fifty young Turkish 
engineers who Avere gfaduated from well- 
known American engineering colleges. 
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Many of them held Doctor’s degrees and 
most of the rest had Master’s degrees in 
engineering. Practically without excep- 
tion their stories were the same: “Politi- 
cians don’t want engineering answers. If 
any answer is needed, they tell us what 
it is.” or : “Any of us with a foreign uni- 
versity degi'ce could advance rapidly if we 
were willing to forget that we are engi- 
neers and would simple say ‘yes’ to the 
politicians.” In Iran there are said to 
be more than 500 engineers graduated 
Jroin European or American colleges. Al- 
iiiosL none of them are actually working 
at what we would consider engineering 
work in the United States. Of this num- 
ber it might be supposed that at least 100 
would be capable of doing high grade 
Icchiiical work. The author would esti- 
mate that not more than 10 are thus en- 
gaged in the entire conntry. 

What these young men really need is 
experience under older men with the some 
type of basic training as their own. In 
the United States, this is what makes engi- 
neers out of engineering students. Ob- 
viously the Middle East’s need for engi- 
neers is not going to be met simply by 
sending grealer niunbers of students to 
foreign countries for study, until there 
is an opportunity for them to get the 
equally important training under experi- 
enced guidance after they have taken their 
degrees. 

W/iat Are ihe Needs for American Engi- 
neers iti the Middle EaM? 

First of all among the many services 
which could be performed by American 
engineers is that of providing advisory 
service to the government agencies which 
in nearly all the Middle East countries 
are now struggling Avith national economic 
development plans. It is futile here to 
debate the theoretical merits or demerits 
of planned national economies or of State 
versus private enterprise. The fact which 
confronts us is that many if not most of 
the Middle East countries are actively 
pressing ahead with economic develop- 
ment programs in the best way they know 


how. In most of these cases, they are 
amply supplied with money, from oil 
revenues or other sources. The supply of 
men qualified for top level administra- 
tion is meager, in the typical case, and 
most of their attention must be given to 
internal and external political problems 
and to administrative routine. It is no 
wonder if the relatively small number of 
men upon whom these burdens fall make 
serious errors in hurriedly prepared eco- 
nomic plans Avhich cover dozens of spe- 
cialized fields. If sound answers to such 
problems were automatically revealed to 
politicians or to anyone else in their mo- 
ments of need, there Avould be little need 
of engineers in any country. But they 
are not. A modern private industrial 
corporation will employ a large staff of 
experienced spocialisis to prepare a single 
year’s expansion program Avhich both in 
total investment and in diversity of pro- 
blems corresponds to only a fraction of a 
typical national development plan. Re- 
sponsible government officials have even 
a greater need than the largest industrial 
corporation for consultants experienced in 
the various phases of such development 
work, to assist them in preparing and ar- 
ranging for the execution of a program 
which will actually achieve, in appropriate 
steps, the objectives fixed by the national 
policy. Competent advisory services and 
assistance on this level is very likely to 
make the difference between success and 
failure of the program. Such advisory 
service is of course not limited to engi- 
neering, but top rank consulting engineers 
will knoAV when their own services need 
to be supplemented by specialists in other 
fields. 

Within the government organization it- 
self, there is a great need for expert tech- 
nical service in connection with many im- 
portant State activities, such as agricul- 
ture, public sanitation, irrigation, roads, 
harbors, reclamation projects, geological 
and mineralogical surveys, statistical serv- 
ices and many others. In some cases, 
specialists in these fields can be borrowed 
or secured on other terms from the cor- 
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responding departmenls of our own gov- 
ernment. While such borrowed experts 
ordinarily are available only for a limited 
time, they might be extremely valuable 
for detailed planning and organizational 
work and for training Icjcal men. Since 
the last war and particularly during the 
past year, British expcris have been made 
available in increasing numbers from the 
British Middle East Center in Cairo. The 
author has observed the work of a number 
of these specialists and has been impressed 
with their competence and the value of 
their assistance to Miildle Ejist govern- 
ments. The United States government has 
loaned some experts to Middle East coun- 
tries, but few for long enough to accom- 
plish any lasting good. An outstanding 
exception, althougli its (inal outcome can- 
not yet be known, is the stall of highway 
engineers recently made available to as- 
sist the Turkish government in organizing 
and training its own Highway Adminis- 
I ration. 

Aside from the needs of government 
Just discussed, there is a very large and 
almost totally unsatisfied demand for com- 
petent engineers in the Held of private 
enterprise. AVhile it is quite true that 
many other obstacles stand in the way of 
rapid development of private enterprise in 
most of these couniiies, lack of compe- 
tent technical guidance is a very important 
one. No banker or private investor is 
likely to risk his capital in a cement plant, 
power system, irrigating project, iron 
foundry or other industrial enterprise, 
when he is dependent upon equipment 
salesmen and halt-trained local mechanics 
for the analysis, design, construction and 
operation of a technical undeHakiiig. The 
highly schooled but inexperienced grad- 
uate engineers within the country are 
helpless in this field until they have been 
trained under experienced men in making 
practical application of their technical 
education. 

There is a lack of engineering service 
at every level of the Middle East economy 


which could give direction to the bewil- 
dered effort of private enterprise and 
bridge the gap between its unmobilized 
resources and the daily needs of the peo- 
ple. A few branch offices of American 
engineering firms, each headed by a well- 
rounded engineer and with a small local 
staff drawn from the educated but inex- 
perienced engineers of the country, could 
pay expenses by performing these mis- 
cellaneous services. At the same time 
they could select as much as they wished 
on larger scale for their main organiza- 
tions. It is of course these larger projects 
which would be attractive to commercial 
engineering firms, bul, generally speaking, 
Ihe larger tbe project the longer tlie time 
before its benefits reach the people. The 
need for the lesser services, and particu- 
larly for training the young engineers of 
Ihe country along sound lines, is an urgent 
need now. 

Experienced contractors are needed to 
carry out successfully many projects 
which arc beyond the capacity of local 
concerns, to demonstrate the operation and 
maintenance of modern construction ma- 
chinery and, perhaps most of all, to train 
local contractors, construction superinten- 
denls, foremen and special mechanics in 
this field. Erection engineers and con- 
tractors, liowever, should not confuse their 
functions with those of the consultants 
and spcM'ialists mentioned earlier. To 
build a good canal, but in the wrong place, 
lielps no one — not even the contractor in 
the long run. 

Manufactui’crs of technical equipment 
should have competent technical repre- 
sentatives in the field, to advise prospec- 
tive buyers concerning its value in their 
particular eases, to train local operators 
and to train competent maintenance men. 

. . . It has been the author’s observation 
in many countries that, outside of a few 
well known lines, American equipment 
is known rather for its ingenuity than for 
its wearing qualities. In the United 
States where maintenance is simple and 
replacements with ^'improved models” rela- 
tively frequent, this is not a disadvantage. 
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British^ German or other European tech- 
nical equipment, generally speaking, while 
perhaps of obsolete design according to 
American standards, is likely to last much 
longer under the treatment it receives in 
backward countries. In addition to this, 
it is also unfortunately true that the 
United States has surpassed even Japan 
as the world’s greatest exporter of clieaidy 
made gadgets which even if gi\'en away 
are not worth carrying out of the bazaars 
which arc flooded with them. All are 
iiharked “Made in U.S.A.” Without doubt 
most of tliis trash is ordered by loesil 
merchants, and much of if is manufactured 
by American firms (d* foreign origin for 
dumping into tlieir own home markets. 
Nevertheless, it is a scourge on the Ameri- 
can name. . . . 

Service of Professional Societies 

The professional societies ivr the United 
States have played a very important part 
in improving and extending tlie service 
performed i)y engineers in our own coun- 
try. Professional prestige has been en- 
hanced by fixing high eligibility rc(|uire- 
ments for admission to the recognized 
engineering societies, and by promoting 
laws which limit ju'ofessional practice fo 
those poss(‘ssing certain qualifications. 
Technical educafion has been furthered b\ 
the papers and discussions which are a 
part of the societies’ programs and by 
close collaboration with technical colleges. 
Young engineers are brought into close 
(‘oritact with the leaders in their profes- 
sion and are encouraged to participate in 
the activities of the societies as members 
of appropriate grade. Coordination of 
joint activities and interchange of benefits 
among the leading societies is effected 
through the Engineers Joint Council. 
The entire resources of these societies, 
representing the engineering skill of the 
United States, is avaihible to the govern- 
ment and to the nation at large in matters 
affecting the public interest. 

Every one of the benefits just men- 
tioned is desperately needed in the Middle 
East as a means of establishing the engi- 


neering profession on its proper level in 
those countries. As has already been 
mentioned, efforts have been made to or- 
ganize professional societies in certain 
countries, but assistance in reorganiza- 
tion and continued collaboration on a 
profe.ssioiial level by the American socie- 
ties would bo immensely valuable. The 
interchange of technical papers would 
stimulate the engineers of these countries 
to mat(*h the work of their American 
«‘ol leagues. Many valuable associations 
formed by engineering students in the 
American colleges would be preserved 
through the continuing association made 
possible l)y meml)ei‘ship in the national 
societies. 

A somewhal, similai- .service could be 
rendered to the Middle East by making 
our high grade technical journals more 
readily available within those countires. 
Special artiole.s and occasionally entire 
'special nuird)ers devoted primarily to the 
technical affairs of the Middle East would 
be justified f)y the commercial as well as 
by t.he professional value of such atten- 
tion. The numbei* of people in these coun- 
tries who have a reading knowledge of 
English is surprisingly high, and is in- 
creasing rapidly. It includes most of the 
local engineers. Advertisement.^'' of Amer- 
ican technical products are especially 
sought in th(! libraries and reading rooms 
where they are avail ible. 

Also in the field of education, in the 
more formal sense, is the need of Ameri- 
cal collaboration in teaching engineering 
in the colleges and universities of the 
Middle Ihist. Our American colleges and 
lower schools in those countries, particu- 
larly those belonging to the Near East 
College Association, which have trained 
young men, including engineers, for al- 
most 100 years, iiave made a contribution 
lo the social development of the entire re- 
gion which cannot he over-estimated as 
to importance. It is necessary that we 
recognize now, however, that these insti- 
tutions are no longer the “lighthouses in 
a sea of ignorance” which they once were. 
National colleges and even universities 
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}iave been established in several of these 
countries and their faculties include men 
. of renown in the European countries from 
which they were drawn. While it prob- 
ably is true that none of these national 
institutions has yet attained the academic 
level in all its faculties that characterizes 
the American University in Beirut, their 
standards are bein|[j: puslied up steadily. 
At the same time, it is rcffrettably true 
that the American social economy under 
which the f^reat sysltiin of American 
.schools and collej^es througliout the Mid- 
dle East was established has undergone 
chanj^es which have made it increasingly 
diflicult to finance and administer such 
philfinthropic eslaldislimcnts on a private 
basis. As a result, some of these institu- 
tions have not only failed to keep up with 
representative American educational prac- 
tices, but own lag behind the rising stand- 
ards of the countries themselves. It does 
not need to be argued that, at least in the 
field of advanced education, there is no 
place in the Middle East for a second rate 
American institution. This must be said 
with particular emphasis of engineering 
education, a field in which the United 
States unquestionably leads the world. 

The steps which can Ijc taken to make 
our contribution in the field of technical 
education involve questions which are too 
broad to be dealt with in this paper, and 
require the attention of experts just as 
truly as do any of the other problems in 
connection with engineering which have 
been mentioned here. It might be sug- 
gested, however, that the time has come 
when we should recognize that the Middle 
East has institutions of its own which 
warrant us in reviewing our whole pro- 
gram of educational activity in this region, 
and perhaps finding another way to carry 
our ideals and our teaching to these coun- 
tries; for example by providing a few 
highly qualified teachers in various fields 
of importance, to occupy chairs in the 
national institutions. In any case, unless 
we can maintain our colleges at a level 
which does credit to the American name 
and to their own splendid histories, unin- 


formed sentimentalism or unimplemented 
loyalty to a noble tradition must not be 
allowed to continue them merely as tomb- 
stones of their own great achievements. 

It is the young men €f the Middle 
East today who must build these new 
nations, and it is their own engineers who, 
after the initial stages, must develop 
their own great national resources as our 
engineers developed ours. During this 
initial stage, however, our own experi- 
enced engineers must bridge the gap ; and 
our help is badly needed in developing an 
adequate supply of engineers within the 
countries Ihemselves. 

117/^// Can Be Done About Jtf 

There is no simple formula for supply- 
ing all the technical needs to which atten- 
lion has been called in this paper. In the 
we.stern economics, the basic technical 
facilities which are required by society 
to maintain a rising standard of public 
education, i)ublic health and public wel- 
fare generally, arc pi’ovided largely by 
government agencies which are well 
equipped with ex 2 )ert jmd exiierienccd per- 
sonnel. Other government agencies extend 
the field of public services to include 
public works of many kinds which serve 
as a matrix within which private capital 
interests exercise the primary responsi- 
bility for national economic development. 
Typically, in thc.se western economics, 
engineering and managerial skill follows 
capital interc.sts. It seldom precedes or 
operates independently of them excejit 
when employed by a government agency 
in the discharge of its limited public func- 
tions. This is particularly true in the 
United States. Even in those cases such 
as the T.V.A., to mention a prominent 
example, where a government agency has 
undertaken a project calling for the widest 
range of technical and administrative ca- 
pacity, it has been the skills and other re- 
sources developed under the urge of pri- 
vate capital interests which have per- 
formed the actual work. 

That such skills *and resources can be 
developed from other origins, for ex- 
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^ ample, from the Communism of Russia 
or the National Socialism of Great Britain, 
has been argued but has not yet been dem- 
onstrated. What concerns us here is not 
tliis argument, ljut tlie fact which faces 
us; namely, that the technical and man- 
agerial skills upon which the American 
economy depends, and which are now 
sought by many other countries of the 
world, arc the product of motivations and 
inducement peculiar to a capitalistic 
(‘conorny. Wluit we ai'c trying to do now, 

‘ with particular reference to the Middle 
East, is to apply them (?ITectivcly to the 
needs of an economy in which private 
(aipital interest, with its urges and criteria 
of perJ’ormance, is almost completely lack- 
ing. To attempt the development of pri- 
vate enterprise in these countries as a 
condition preliminary to techni‘*al ad- 
vancement is impracticaljle. Private en- 
terprise, as we know it, is an .evolutionary 
growth. Tt may be a later product of 
social aiul eco?iO]nic development in these 
countries, but it cannot be the source of 
such development in the beginning. 

Merely to say that (he Middle East 
needs American technical and managerial 
skills is to state a futile truism. It is 
equally fulilo to invoke (ho “profit motive” 
alone — (he least creative of the many mo- 
tivations which make our economic sys- 
tem operate, by in vi ling w’cstern contrac- 
tors to build factories or public works 
in these countries. The waste resulting 
from this course has been discussed earlier 
and is conspicuous in ncjirly every Middle 
East country. What we must accomplish 
is something completely new, except as a 
l^i'ototype may be found in the mobiliza- 
tion of our technical resources in time 
of war. We must dissect out of our own 
economic body a cross section of that part 
which docs its constructive thinking and 
gives direction to the rest, and graft it 
into the administrative organism of the 
Middle East. This, of course, presup- 
poses that the Middle East countries wish 
this to be done. That Ave shall assume. 
Explicitly, we must call upon the men 
who have built and are building our own 


successful enterprises in every field at 
home, to apply their skills and judgment 
to the problems of the Middle East. For- 
tunately, skill and judgment unlike coal 
or manufactured products, do not repre- 
sent exhaustible u.ssets. KnoAvledge can 
be passed on freely without dimini.shing 
the supply. 

What the Middle East needs most is 
precisely the critical appraisal of circum- 
stances and experienced judgment as to 
coii-structive action which our own capi- 
talistic system de])en(ls upon and has de- 
veloped to serve its own ends. In the 
Middle East it will serve other ends — the 
creation of productive economies which 
will enable 50 million people to enjoy 
those fundamental freedoms about Avhich 
we have heard so much and, until very 
recently, done so little. 

The urge to make (his contribution 
must come largely from a sense of public 
duty on a world scale, although the sense 
of its compelling necessity, if our kind 
of world is to survive, will not bo lack- 
ing among American te('hnical and busi- 
ness leaders. 

Our jn’oblem, or its solution, has two 
parts. Eii’st there is the need for effec- 
tive preparation of the facts, a campaign 
for spreading information and stimulating 
action. In the field of engineering this 
is a responsibility ol! our professional 
journals and other tc'chnical publications, 
and of our national engineering societies. 
On the broader front all our publishers 
and editors, and all our great national 
business associations iniist do their ])art 
to awaken and inform the interest of our 
technical and industrial leaders. The 
most powerful forces in American eco- 
nomics are represented by such associa- 
tions — manufacturing, purchasing, mar- 
keting, advertising, and the rest. They 
are a characteristic of t)ur Avay of doing 
things. Their influence in mobilizing 
American collaboration in Middle East 
development problems could be enormous. 
They themselves are an important part 
of the “brain” which must be grafted into 
the Middle East body. 
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The second part ot‘ our problem is how 
to bring the particular institutions and 
individual men who must share this task, 
into effective relationship with the Middle 
East governments which constitute the 
sole or almost the sole sources of initia- 
tive, authority, and finance in these coun- 
tries. It has been (he author’s experience, 
acting in the intercvsts of several of the 
Middle East governments, that it is im- 
possible to induce individual men of high 
qualification, or even individual consult- 
ing firms, to give up any substantial pari 
of their normal work at home and assume 
heavy and i^recarious responsibilities in 
connection with guiding government pro- 
grams of economic development in the 
Middle East. One practicable way in 
which our high-l(*vel te(*hniques can be 
lifted out of their native milieu and tran‘^- 
plantcd without loss of vital functioning 
powers into a iion-capitalistic environ- 
ment, is by i'orming a new agency out of 
elements draAvn from a grou}) of qualified 
and established firms, in such a way that 
a new and powerful integration of skills 
is made available, without imposing an 
excessive burden upon any one of tin* 
several meinber eonc'crns which contribute 
to it. The important characteristic of 
an agency constituted in this way is that 
it retains all the special functional powers 
developed under the exacting demands of 
the capitalistic system, and maintains 
channels to that system through which 
special services can be obtained as needed, 
hut is itself free from any particular capi- 
tal interest as long as it operates in isola- 
tion from that system. Such agencies 
were the rule in the recent war, and their 
effectiveness in serving non-capitalistic 
aims was a feature of the war economy. 
How long such an agency would remain 
virile and productive in the absence of an 
overwhelming public necessity, need not 
be debated here. The necessity for it does 
exist at present. 

TJse of American Technical Resources 

A post-war example is found in the 
creation, at our government’s request, of 
just such a special corporation. This new 


agency was formed by combining elements 
drawn from eleven selected engineering 
and other consulting firms, for the pur- 
pose of studying certain problems of eco- 
nomic rehabilitation in Japan. This was 
after an unsuccessful effort to find a solu- 
tion to those problems by recourse to a 
‘‘mission” composed of political and other 
public figures. The record shows that 
this specially created corporation per- 
formed its task with the same skill and 
thoroughness that its members’ firms 
would exercise in their normal work for 
hardheaded American businessmen or pri- 
vate corporations. 

In the case just citeil it was the urge 
of public need which impelled the mem- 
ber companies to make flic joint effort. 
Presumably the demand for special serv- 
ices was sufficiently flexible to keep the 
imrden within bounds upon any one of 
them. In total effect, however, they 
brought to bear upon the technical pro- 
blems of Japan the highest skill available 
to American industry itself, and without 
the urge of special interests which is cus- 
tomary in a capitalistic system. 

Our American resources in this field 
are so vast that many such combined 
agencies might be formed, all equally 
capable of supplying to the Middle East 
the disinterested, specialized skill which 
finds sound ansAvers to national problems 
of a technical nature. Such a consulting 
agency, with all its costs and fees suitably 
guaranteed, would enable a foreign gov- 
ernment to map out its program by de- 
velopment and procedures for its execu- 
tion, with the same sound judgment that 
must be applied to successful enterprises 
in the United States. With such a rela- 
tively small amount of continuing assist- 
ance in its administration at the same high 
level, and of training and supervision at 
lower levels, it would maintain a reference 
frame without which individual projects 
could not be correctly defined and oriented, 
and executed by government forces or by 
contrast in the customary way. What is 
lacking at present is the trained “Brain” 
to do the critical thinking at the top. It 
cannot be supplied cell by cell, in the 
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form of various experts scattered among 
the uncoordinated projects. Such ex- 
perts will be necessary, but without ex- 
perienced over-all management their sepa- 
rate technical triumphs are as likely as 
not to be economic travesties from the 
national point of view. 

There is anotlier way in wdiicli the need 
for top level consultation might be met. 
This is through a type of combined tech- 
nical and management consulting firm, 
designed especially for giving aid to for- 
eign governments, which has made its ap- 
pearance since the end of the recent war. 
Unfortunately some of these new con- 
cerns represent nothing more than an ef- 
fort to exploit superficial trade or service 
experience gained during the war, but the 
principal involved is capable of sound de- 
velopment. It is feasible, tliat is, for a 
group of experienced technical and busi- 
ness ex[)crls to form a consulting agency 
specializing in tlie held discussed, and to 
supplement tlieir own r(*sour('es by draw- 
ing upon otber sources as necessary to 
meet any particular situation. At least 
one such ageiu'y ic now opci’ating success- 
fully among Latin Am(‘rican governments. 

It is not suggested here that all the ills 
of the Middle East can be cured by engi- 
neers. It is argued, however, that many 
of the conditions there which at present 


inhibit both racial and economic progress 
are the kinds of conditions which en^- 
neers, and particularly engineers with 
American training and ideas, can improve. 
It is argued, further, that the first and 
highest need for engineering, in its broad- 
est sense, is at the level where national 
policy is made and where principles, ob- 
jectives and eriteria are established. Most 
Middle East governments today have 
neither their ranks of men nor the men 
to lead them who ai'c capable of perform- 
ing all the normal functions of public 
administration, and, on the whole, per- 
forming tliem well. All these govern- 
ments, however, have undertaken to bring 
about economic revolutions with the ends, 
if not the means, modeled on western pat- 
terns. Their gri*atest. single lack is for 
engineering skill, and this lack is great- 
e.st at tlie top wlicre objectives are set 
and not where (lie coneretc is poured. 

Our nalioiial engineering .societies have 
no more j)ressing resj)onsil)ility today 
tlian to devise ways in whicli the faculties 
of American eiigiiu'ering can be used to 
remove the sources of economic distress 
in oilier counlries. In tlie Middle East, 
where the strain is near the breaking 
point, lliis need must be met soon if it is 
to be met our way. 
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New Horizons in Engineering Education* 


F^.V THOENDIKE KAVILLE * 

f'irr Prcaidcnt of the Society aiiO Dean, CnUcfir of EiioinrcrDui, Xnr y'oi’/c f^Hirrrsify 


During the first two years following the 
end of World War II, most faculties of 
engineering colleges were engaged in seri- 
ous review of the several nndergradutc 
engineering curricula. The results in 
many instances led to significant changes 
in some of the esiablishcd curricula. In 
observing this process at my own insti- 
tution, and from oral and written dis- 
cussions recounting similar undertakings 
elsewhere, I concluded that this situation 
was still fluid, and that the time was 
opportune to attempt to formulate specifi- 
cally a type of engineering education 
which I had been rather sporadically and 
inform«ally advocating foj* a number of 
years. While these ideas were taking 
shape, and being discussed with engineers 
engaged both in education and in active 
professional and industrial practice, there 
appeared a number of articles proposing 
new concepts of engineering education 
which were quite in harmony with or com- 
plementary to the proposals which I had 
in mind. It seemed clear to me that 
there was a widespread groping for an 
improved substitute or at least alter- 
natives to the present conventional 
curricula. Aceoi’dingly I welcomed the 
invitation to address the Mechanical 
Engineering Division of the American 
Society of Emgineering E^ducation as 
providing a fonim where I might more 
explicitly describe the programs which I 
have been advocating, and where they 
might be subjected to comment and criti- 
cism by engineering educators. It is my 
hope that opportunity may present itself 

* Presented at Dinner Meeting, Mechani- 
cal Engineering Division, Austin, Texas, 
June 1948. 


for similar analyses by employers of 
engineering graduates. 

In order to be as concise as possible I 
have divided Ibis ])resentation into five 
parts: (1) The Elxisting Situation as it 
bears on the projmsals to l)e advanced, 
(2) Premises upon which J have based 
the proposals,* (3) The Proposals, (4) 
Arguments in support of the Y)ropORals, 
and (5) Conclusions. 

The E.xistinff Situation 

1. Any one of the conventional four 
year undergraduate engineering curricula 

. has long been ass(‘rted, and in many spe- 
cific cases has becMi i)i’oven, to Y>i’ovido a 
satisfactory general education fr>r a wide 
variety of careers. 

2. Numerous surveys have shown that 
a substantial proportion (50 i)er cent or 
more) of engineering graduates sooner 
or later leave the strictly professional 
practice of engineering for careers which 
may or may not In; clos(*ly related to engi- 
neering as sucli. A small proportion 
never engage in the sub-professional 
or professional practice of engineering. 

3. While engineering educators and 
the employers of engineering graduates 
have recognized the potentialities of 
engineering education as a suitable and 
advantageous i)reparation for *‘a career 
and a culture,” actual curriculum adap- 
tations in general have been restricted to 

(a) the introduction of more non-tech- 
nical (social humanistic) subjects, and 

(b) the lengthening of the undergraduate 
curriculum to 5 years providing generally 
for more subjects, both technical and 
non-technical, as prerequisites for the 
first (bachelor’s) degree. There have 
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been a few developments of four year 
^‘general” curricula, notably at Stevens 
Institute of Technology. Yet most of 
these have either a fairly strong flavor of 
some specie'll branch of engineering (such 
as mechanical) or are more of the “ad- 
ministrative” type, i.e., after the first 3 
years a student cannot readily transfer 
to one of tlie conventional professional 
curricula. 

4. “Broadened” four year curricula, 
“lengtliened” five year eiiiTicula and 
“general” curricula usually presuppose 
that a student must determine upon the 
special engineering field for which he 
wishes to prepare, (a) by the beginning 
of his .sophomore or at the latest at tlic 
beginning of his junior year, and (b) 
subse(]ucntly proce(»d by m(‘ans of a quite 
rigid curriculum toward a designated dc- 
gi’oe. In hardly any engineering college, 
may a student select eirectivejy his spe- 
cific professional curriculum later than 
two years prior lo ree(*iving his first 
degree. 

l^remitus 

J. That as a “way of life” or as a 
“career and a cull u re” (to use certain 
catch phrases prevalent in recent years) 
undergraduate engineering curricula are 
unduly rigid, fixing a sludent at least by 
his junior year (or equivalent) in a pro- 
gram designed fen- strictly professional 
objectives in a single field of engineering, 

i.e., civil, mechanical, etc. 

2. That for tlie professional practice 
of engineering, the scope of scientific and 
technological knowledge has become so 
great that adequate coverage of essentials 
with due regard to breadth of education 
requires live yeai’s for a designated bach- 
elor's degree, i,e.. Bachelor of (or B.S. 
in) Civil, Mccliani(‘al, etc.. Engineering. 

3. That a broad and fundamental four 
year undergraduate curriculum, basically 
engineering in character, provides a 
highly desirable education for a wide 
variety of careers, including an adequate 
preparation for other professions, such 
as law, teaching, business, etc. Indeed 
the medical profession is increasingly 


seeking specialists in subjects for which 
an undergraduate engineering education 
would provide a superior foundation. 

4. That few if any existing schemes of 
engineering education contain adequate 
flexibility to provide means whereby at 
an appropriate place in his undergradu- 
ate program (j)refGral)ly as late as pos- 
sible) a student may elect or be guided 
on the one hand toward a termination of 
Iiis formal engineering education at the 
end of four years ns a preparation for a 
wide variety of careers, or on the other 
hand toward fui‘lh(‘r specialized training 
for the professional practice of engineer- 
ing. 

If these premises can he accepted, then 
certain propositions as to an ideal under- 
graduate curriculum may be pre.sentcd. 

Propositions 

1. The curriculum should include as 
jnany courses as i)ossil)le in science and 
engineering which are fundamental to all 
fields of engineering and which logically 
may he i)art of the education of a tech- 
nically trained college graduate. 

2. The curriculum should include for 
all who pursue it no h*ss of the social- 
humanistic stem than now is iccom- 
meiided for proiessional graduates. 

3. The curriculum should be uniform, 
or nearly so, for the first three years in- 
.sofar as science and technology are con- 
cerned. 

4. The fourth year should have two 
alternative stems, such that at the com- 
pletion of one stem the student may ex- 
pect to t(*rminate his engineering train- 
ing ns a prepai’ation for his future 
career, or upon the completion of the 
other stern may utilize it as an adequate 
foundation for his further education for 
the professional practice of engineering. 

5. The curriculum should be such that 
no matter which alternative might be fol- 
lowed in the senior year, its completion 
would represent a type of education prop- 
erly designated as “engineering,” and 
properly rewarded by a single degree. 
Bachelor of Engineering. This is im- 
portant both to assure the pedagogical in- 
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Figure 1 

Prof(ission{il Degroo of A.E. ; 
Ch.E.;C.E.;E.E.; M.E.; 
etc. 

Total of 80-36 
Credits. Elections 
from present senior 
and lower level 
fi;raduate courses 
and terminal stem 
i 


Bachelor of Fin^in^'ering 

Total of 36 Credits 
24 Credits elected 
SENIOR from Terminal Stem 
(Joiirscs 

12 Credits elected 
from Professional 
Stem Courses 


Tvvhniad 

Basic Electrical Eng^g 
Heat Theor}^ 

Fluid Mechanics 

JUNIO K Mechanics of Materials 

Engineering Materials 
Materials Laboratory 
Technical Electives 
Total 30 Credits 


O) 
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I — Bachelor of Engineering 

Total of 36 Credits 
26 Credits elected from 
hhigineering and Science 
*(yOurses 

10 Credits elected from 
T(‘rminal Stem Couises 


\ 071-lcrhmcnl 
Electives 

Military Training 
Soeial-lliimanistie Studies 


Total 6 Oedits 


Mathematics 

Physics 

SOPHOMORE Statics and Dynamics 
Instrumentation 


Military Training or 
Physical Training 
Economics 
English and Speech 


Total 26 Credits 


Total 10 Credits 


Mathematics 

Chemistry 

FRESHMAN Physics 

Engineering Drawing 
Descriptive Geometry 


Military Training or 
Physical Training 
English 
Speech 


Total 27 Credits 


Total 9 Credits 
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iej»rity of the engineering^ degree and to 
avoid inferences as to the innate intcllec- 
lectiial capacity of those electing either 
of the senior year “stems.” 

n. Those electing the “professional,” 
rallior than the “terminal” stem of the 
senior year, would expect to proceed by 
means of a fifth year of specialized siiidy 
to the first professional degree, wiiicii 
would be a designated degree. Foj- rea- 
sons given later I do not fa\'(jr the 
Waster of Civil, Mechanical, etc., Plngi- 
" neering for this degree, but as an alter- 
native suggest the re-estabjislunent of the 
professional degree in course*, /.c.. Civil 
Engineer, Mechanical P]ngin<*er. ep*. 

The Proposal 

Acceptance of the premises and propo- 
sitions heretofore presented lead lo an 
edncalifnial program in engineering more 
or less as outlined on the diagram shown 
in Fig. 1. For simplicity it is as.siimed 
that the first three years are uniform Jor 
r all students. It is believed that insofar 
' as mathematics and the ])hysical and 
i-ngineering sciences are concerned this 
policy should be adhered to fairly strictly. 
The particular courses constituting this 
threc-ycar curriculum need by means 
be the same for all engineering colleges. 
The important factor is to liavc a bi-oad 
fundamental tliree-year eiiiTicnIum re- 
(piired for all students in a given college. 

Toward the close of tin* .junior year, 
each student would be reipiired lo eleet 
one or the other of tlie senior year stems. 
This would he aecomplished chietly by the 
ilesire of the student, founded upon three 
years experience with an engineering 
currieiihini and a mucli more mature 
judgment than at the beginning of his 
freshman or sophomore year, and by 
faculty counseling. 

The “terminal” stem would jirovidc 
many electives, most of them probably 
of a non-technical character, designed to 
prepare for the numerous careers not 
requiring highly specialized engineering 
courses or for further education for some 
other profession than engineering. Stu- 
dents electing this stem would expect to 


terminate their formal engineering edu- 
cation upon receipt of the Bachelor of 
Rngineering degree. 

The “professional” stem would be 
elected by those students who expected to 
engage in the professional practice of 
engineering, including research. Here 
also would he many electives, hut of a 
generally seientilic and engineering char- 
acter. These would provide introduc- 
tion to the several branches of engineer- 
ing, hnt would necessarily omit some of 
the highly specialized courses increas- 
ingly erowdc?d into the senior year in 
many present four yi*ar designated cur- 
ricula. Studimts receiving the Bachelor 
of Engineering degree at the end of four 
years by this route would probably have 
had all of the elementary and some of the 
advanced courses now provided in the 
junior and senior years of the several 
designated four year curricula. They 
definitely would not be as highly spe- 
cialized in their respective fields as now. 
However, it would be assumed that a ma- 
jority of these students would complete 
I heir undergraduate engineering educa- 
tion by a fifth year, leading to a desig- 
nated degnje, and the recipients of this 
would he more broadly trained and prob- 
ably more sjjccialized than under most, 
existing four year curricula. They would 
certainly l)e better prepared for graduate 
work. Moreover, there would bo far 
greater justification for a multiplicity of 
specialized degrees of the less conven- 
tional types, such as in Communications, 
Metallurgy, Sanitary Engineering, etc. 
At least options in such specialties would 
be preceded by a broader fundamental 
training than now is possible. 

There need be no prohibition upon 
election of courses in the senior year by 
one group which were primarily designed 
for the second group, depending upon the 
student's objectives. However, the gen- 
eral premise would be that those intend- 
ing to terminate their engineering educa- 
tion in four years would elect a majority 
of their courses from the “terminal” stem. 

Obviously it will be asked “just how 
would you organize such a curriculum, 
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Possible Uniform 3 Year Curriculum 


Non- 

Technical Technical Total 


Mathematics (Anal. Geometry, Advanced Algebra, Calculus) 
Chemistry (Modified course for Engineers with some Physical 

9 

8 


Chemistry) 


8 


Engineering Drawing and Descriptive Geometry 


5 


Physics (Mechanics and Heat, 2nd Semester) 

Composition, Speech and Report Writing 

5 

6 


Military Science or Physical Training or Social-Humanistic Studies 

4 




9 

27 

36 

2nd Year 




Mathematics (Calculus, some Diflfcrcntial Equations and Statistics) 


8 


Physics 


6 


Statics and Dynamics 


6 


Instrumentation (Gages, Surveying, Shop, etc.) 

Economics 

3 

6 


Scientific Literature with reports and speech 

3 



Military Science or Physical Training or Social-Humanistic Courses 

4 




10 

26 

36 

3rd Year 




Basic Electrical Engineering with Laboratory 


6 


Heat Theory 


4 


Fluid Mechanics and liaboratory 


5 


Mechanics of Materials 


4 


Engineering Materials, with introduction to Metallurgy 


3 


Materials Laboratory 

Electives: Any two of the following: Elementary Structures (4), 


1 


Electronics (4), Geology (3), Differential Equations (3), 
Biology (3) 


7 


Military Science or Humanities 

6 




6 

30 

36 

Grand Total 

25 

83 

108 


Note: This is not a recommended curriculum. It is designed, along with the two fourth- 
year alternative and fifth-year civil engineering curricula, to support the argument that the 
general type of engineering education proposed in the text is feasible. Many other, and prob- 
ably better, arrangements of courses and content are practicable. 


4th Year Civil 


A. Required of all 

Reinforced Concrete 
Structural Design I 
Foundations and Soils 

Electives from Terminal Stem, including Military Science 


Non- 

Technical 


10 


Technical 


3 

3 
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Non- 

Technical Technical 

K Electives assuming hoMhd for 5th yvfir in SanitAry rOnginec'ring 

Hydrology 3 

Water Supply Engineering 3 

Sanitary Bacteriology and Chemistry with Laboratory 6 

Electives from other iindorgraduato engineering or scientific courses 
totaling 6 


OR 

C. Electives assuming headed for 5th year in Structural I^nginecring 

Structural Design II 3 

Sanitary Engineering 3 

Building Construction, Codes, and Estimating 3 

Electives from other uiulergraduate engineering or scientific courses 
totaling * 9 


'Potal 10 26 

Grand Total 36 


M Year Civil 

Tecnnical ehnitives totaling 30 cnjclits, plus (if desired) tlM‘sis valiK'd at (> credits. Of the 30 
course credits possibly 15 would Ix' present iindcrgraduate courses (including some from 
the ''terminal” stem), and would he courses now designatcxl as lower 1(‘V(}1 graduate 
courses. 

Note: It would be antieipfited that (^ivil Engineers would have* six weeks or more at Sum- 
mer Surveying Camp prior to n'ceuving the Bachelor^s degiee. 


/fill Year Terminal 

Electives totaling not more than 12 credits from one or mon‘ “Professional SUan” curricula, 
plus electives from courses showm behnv, making a grarul total of 36 credits. 


Engineering, p]conomics and Finance 
Industrial Development of the United States 
Corporate Organization and h'inance 
Industrial Administration and Maiingcment 
Factory Planning 
Accounting 
Statistical Methods 
Motion and Time Study 

• 

what courses would form the uni form 
! first three years, what electives would be 
offered in each of the senior year stems, 
etc?” It is equally obvious that various 
satisfactory combinations, or hypothetical 
curricula, can be prepared which will 
meet the objectives set forth. These will 
vary with circumstances affecting various 
^colleges, and the preferences of different 
faculties and individuals. However, it 
is desirable to have something concrete 
to discuss, if for no other reason than to 
indicate that the scheme is practicable. 


Labor and Personnel Managc*mpnt 

Marketing 

Sides 

Public W orks Organization and Administration 

Hocial-TIumanistic Studies 

lOngineering Law 

Foreign Trade 

Speech Seminar 

Hence there is appended a possible 3 year 
uniform curriculum, with fourth and 
fifth years in Civil Engineering and a 
fourth “terminal” year. These are illus- 
trative only and are preseiiled in part to 
support some of the arguments which 
follow. Better ones can doubtless be de- 
vised. 

Arguments 

During the past few years, no doubt 
stimulated by an awareness of the com- 
plex problems arising from the war, 
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higher education in general, and profes- 
sional education in particular, has been 
subjected to a “soul searching” on a 
scale never reached before. Within a 
year have appeared such signilicant re- 
ports as those oC the Presidcuit's Com- 
mission on Higher Kdueation, The Na- 
tional Conference of Higher Education, 
and the New York Slate Report on a 
State University. The professions have 
likewise been concerned with the future 
education of their practitioners. This 
has been reflected in studies by profes- 
sional groups (such as the notable report 
on P]ngineering Education After tfie 
War), and by an increasing number of 
individual articles on engineering edu- 
cation. Those articles seem to me to in- 
dicate an increasing awareness that 
somehow our present more or less stereo- 
typed undergraduate programs fail to 
provide much that reasonably may be 
desired in adequate preparation for the 
manifold opportunities availalde for 
wJiich training proves advantageous pri- 
marily through the CFigineering disci- 
j dines. 

The impact of science and technology 
upon our civilization has been dramatized 
in wartime and post war developments. 
As a result, whether advisedly or not, 
there has been a ti'cmcridous increase in 
the number of students enrolled in our 
engineering colleges. The. ^Manpower 
Committee of AS EE finds that the “def- 
icit” in engineering gi-aduates is likely 
to be met by 1950, and there are some 
fears of a substantial “surplus” for some 
years thereafter. 

Studies by Dean Norris of Virginia 
Polytechnic In.stilutc* .show tliat of 150 
presidents of large corporations (not 
selected because of concentration in engi- 
neering activities) the largest percentage 
(33.3 per cent) were engineering gradu- 
ates. A canvass of 107 large industrial 
and business concerns by Northwestern 
Institute of Technology showed that re- 
quirements for engineering graduates of 
1947 totalled 2703, of which 1447, or 53.5 
per cent were with field unspecified, indi- 
cating that management was at least as 


much interested in general abilities and 
aptitudes as in specialization. 

Pmgincering graduates are increasingly 
assuming managerial and administrative 
positions in indu.stry and gT)vernment, for 
which it is problematical whether certain 
of the conventional sp(‘cialized engineer- 
ing cunicula form the best background. 
In the second place there are considerable 
opportunities for successful careers as 
I cache rs in secondaiy schools, technical 
institutes, and junior colleges. The in- 
adequate training received for such posi- 
tions l)y many thus engaged has become 
generally recognized, and opportunities 
and remuneration are often quite as good 
as in the practice of engineering. Through 
the ROTC, NROTC, etc., there arc ca- 
reers in the Military Services the attrac- 
tiveness of which need to be better 
known. Many industries require sales- 
men for the distribution and servicing of 
all kinds of products where an engineer- 
ing bac.kground is a distinct asset. Many 
other positions can be at least as satis- 
factorily filled by those trained in engi- 
neering as by graduates from other types 
of education. Foreign service in the 
Americas and Europe oiler great oppor- 
tunities and need for young engineers 
with imagination and courage. 

The first degree engineei'ing graduates in 
1010— H numbered about 15,000. It is es- 
timated that in 1950 such graduates will 
total more than twice this number. This 
fact, coupled with the continued increased 
numbers of applicants from high schools, 
and the i)robable lack of a suflicient 
number of strictly technical engineering 
positions being available to absorb all of 
the engineering graduates by 1950 oi* 
1951, leads to immediate consideration by 
engiiieering educators of a number of 
vitally important questions, such as: 

1. What are the type's of occupations, 
not strictly technical in character, for . 
which an undergraduate engineering 
background is an asset? 

2. How may we ‘Condition” our under- 
graduates so that they may accept, or 
even prepare for, such occupations? It 
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is probable, for example, that large num- 
bers of veterans with Army radio train- 
ing, or ^'radio haras” from high school, 
who are studying electrical engineering 
and specializing in communications, are 
unlikely to obtain positions in industry to 
Avhich tliey now look forward. 

3. Have a mini her of our curricula be- 
come too highly specialized in recent 
years, ^itli I he result that before long 
graduates from them, not receiving the 
specialized Jobs for which they arc 
trained, will find themselves ill prepared 
for alternative ,jobs wliej*e a general engi- 
neering training would be advantageous'? 
May this not creale serious disajipoint- 
ment, frustration, and resentment, re- 
flected by criticism of engineering train- 
ing as such, and result in an ultimate 
decision by higli school graduates that 
engineering does not provide a suHicient 
number of career opportiiniliesV 

4. Is there not a significant dilTerence 
between undergraduafe engineering edu- 
cation for a career on I Ik* one hand, and 
foi professional practice on the other 
hand? If so, would it not be well to 
consider in-omiitly Ihe desirability of 
certain new concepis with respect to 
engineering training, and the revision of 
curricula to make engineering education 
a more satisfactory prejiaration for a ca- 
reer as well as for a profession? * 

It is my feeling (liat the two objeefives 
are not contradictory, but that in the 
light of the present and the near future 
enrollment in engineering colleges, cer- 
tain rather profound elianges in our con- 
cepts of the objectives oi' engineering 
curricula are necessary if engineering col- 
leges are to meet adeciuatcly their proper 
part in education for the increasing 
technological bases of our national econ- 
omy, well being, and safety. 

* There is a question of semantics here; 
quibbling as to whether a ‘'profession'' is 
a “career" may be avoided by reference to 
paragraphs 2 and 3 under “Premises," 
which will indicate the difference in objec- 
tives which the words are intended to con- 
vey. 
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Engineering As Contrasted With Other 
Prof essions 

I am not unaware that the “strati- 
fied” type of education exemplified by 
engineering and medicine is presently 
dominant in thi.s country; that the con- 
ventioiial liberal arts education is in- 
creasingly on the defensive and is slowly 
conforming more to the engineering type; 
that “broaflening” ol' engineering cur- 
ricula has l)(*eii achieved by inclusion of 
a greater i)ereentage of the “socio-hu- 
manislic stem” in tliese curricula; and 
tfiat a slight increase in 5 year under- 
graduate curricula is observable. These 
factors should not obscure the different 
approach to engimiering education which 
1 am i)r()posing. 

h\ir many years it has seemed to me 
tliat engineering (‘dneation lias been in- 
ferior to (hat for the other professions 
by an undue specialization, continuously 
accelerated, in the four undergraduate 
years. In my opinion this situation is 
not best remedi(‘d cither by a required 
two year liberal arts course preceding 
technological studies, nor by 5 year 
undergraduate curricula in tlic several 
fields of engineering. Both, it seems to 
me, miss tlie dual objectives of career and 
2 irofessional training, and increasingly 
tend to i)rolong unduly the educational 
l)rograms of too many of our students. 
As the late Dr. Wickenden quotes 
Stephen Leacock: “education is eating 
up life.” The suggestion from a com- 
mittee of one of the largest engineering 
societies, urging the j)Ost-graduate train- 
ing of larger numbers as a jiartial remedy 
for any threatened over-supply of engi- 
neering graduates, does not seem to me 
a logical solution to the problem. We 
need a “specialist corps” of highly trained 
engineers as tlie backbone of tlic profes- 
sion, and post-graduate training for 
these will be increasingly essential. This 
should be provided for a selected group 
and as a requirement for the highest 
echelons of strictly professional practice, 
not as a cure for any overcrowding of 
the profession. 
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The majority of engineering students 
are concerned with a career, and more 
often than not specialized engineering 
post-graduate study is not a requirement, 
and perhaps not even dc'sirahle, for this. 
Furthermore, with Die exhaustion of G.I. 
benefits, the total cost of an adequate col- 
lege education will become increasingly 
of concern to many students. 

The term ‘Especial ist corps” of the pro- 
fession should not be misconstrued. I 
think many engin(*ers and the public 
generally need to appreciate better the 
distinction between engineering as & 
preparation for a profession demanding 
constantly increasing scientific and tech- 
nological training, and pre])ara(ion for 
a career for which a general undergrad- 
uate engineering backbone is highly de- 
sirable. The latter requires no Jess abil- 
ity and mentality than the former, but 
each may require quite different aptitudes 
and interests. Preparation for leader- 
ship in business and public affairs is no 
less important and necessary than 
preparation for a technical profession. 
Indeed as engineering trained men more 
and more are looked to for positions of 
great trust and responsibility in the di- 
rection of managerial activities in in- 
dustry, business and government, and in 
international affairs, there is a peculiar 
obligation upon engineering educators to 
face squarely the challenge to consider 
alternatives to the conventional training 
of the past, to contemplate bold experi- 
mentation looking toward new types of 
engineering education as perhaps impor- 
tant elements in the ultimate progress 
and security of our country. There are 
grave psychological factors to Ijc over- 
come, both on the part of faculty and 
of students. The problem far transcends 
that of mere curriculum juggling or of 
expedients looking toward outlets for on 
increased number of engineering students. 

Advantages of Proposed Curriculum 

One solution to the problems posed 
herein, would, I believe, be the establish- 
ment of the type of four year curriculum 
proposed in the preceding portions of 


this article, involving a dual stem for the 
senior year. At least 50 per cent of the 
seniors, completing their work for the 
Bachelor of Engineering, would be 
prepared through ju(ficious choice of 
senior electives to pursue a variety of 
careers as contrasted to strictly profes- 
sional objectives. They would be better 
prepared for managerial posts even in 
industry and govei’nment than many of 
our present graduates, as they would be 
also for the types of non-engineering 
careers previously mentioned. They 
could pursue graduate work in many 
other fields for which their aptitudes and 
desires had developed. 

The remainder, headed for strictly pro- 
fessional goals, prepared by senior year 
electives, would take a 5th year for the 
designated degrees. Not only would they 
be better prepared than now for the first 
technological positions, but they would 
be more broadly educated as professional 
men and citizens. Furthermore, the wide 
choice of electives in the fourth and fifth 
years would give greatly increased scope 
for imagination, developing talents and 
aptitudes, and new aims at a time when 
maturing viewpoints permitted a far 
wiser selection of objectives than is pos- 
sible in the freshman and sophomore 
years. 

A corollary would be the restoration 
of the.Master^s degree upon a really post- 
graduate level. Due to the increase in 
important engineering and scientific spe- 
cialities, impossible to crowd into many 
of the presently highly specialized under- 
graduate curricula, the Master's degree 
has increasingly become merely a fifth 
engineering year in which there is time 
to pick up specialized courses, desirable 
for a specialized job. Advanced scholar- 
ship and research have declined. 

Community College Trend 

There is a corollary to the arguments 
advanced for the type of programs sug- 
gested. This stems out of most of the 
reports on higher *>educations previously 
referred to. All advance strong recom- 
mendations for the establishment of 
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“Community colleges,” and suggest 
greatly expanded public aid to remove 
financial handicaps from those adequately 
qualified to benefit substantially from a 
college education. Large increases in col- 
lege enrollments are generally forecast. 

The establishment of many more “com- 
munity” or junior colleges seems to mo 
inevitable. The adoption of an engineer- 
ing program similar to that advanced 
herein would have significant relations to 
this trend toward local two year colleges. 
All or nearly all of the first two years 
of the “general” Engineering curriculum 
could readily be achieved in such colleges, 
and in many liberal arts colleges. In 
some instances a single summer to pick 
up a few strictly technological subjects 
might be necessary at first. But gener- 
ally speaking a trend already stimulated 
by the pressures of veterans’ education 
will continue, and more and 'more both 
economic and intellectual factors will ac- 
centuate this trend. It will be possible 
to reduce the si/e of our freshman and 
sophomore classes wheri* mortality has 
long been almost scandalous, and to 
provide better qualified upper class stu- 
dents. Total enrollment in engineering 
colleges could even remain nearly as large 
as at present, but there might easily be 
more upper class than lower class stu- 
dents, providing a more sound profes- 
sional and financial basis for a superior 
engineering faculty. There arc many 
other advantages from a system of this 
sort, which I am sure will be readily ap- 
parent to many who read this. 

There is no doubt that many of the 
ideas advanced herein have occurred to 
and in specific parts been advanced by 
others. For example Dean Eshbach of 
Northwestern University in an address 
on “Two Hundred Years of Engineer- 
ing Education” published in The Ameri- 
can Engineer for June 1947 stated, 
“would it be more useful to young engi- 
neers and the industries they serve if 
almost no specialization beyond that of 
basic engineering instruction were at- 
tempted in the undergraduate program? 

A five year program as now advocated 


by some could then lead to a degree of 
B.S. in engineering in four years and an 
M.S. in engineering in the fifth or sixth 
year.” I could quote many excerpts 
from recent articles by practicing engi- 
neers and by engineering educators 
which would support many of the argu- 
ments which I have presented. If there 
is any novelty in the proposals made 
here, it is in concrete suggestions for a 
new type undergraduate curriculum 
wdiich aitempis to synthesize many di- 
verse ideas previously advanced from 
many different viewpoints. The writer 
has been greatly assisted in this presen- 
tation by critical review of the curricu- 
lum proposals by the departmental chair- 
men at the College of Engineering of 
New York University, and by extended 
discussions with Dean M. P. O’Brien of 
the University of California at Berkeley, 
who quite independently had reached cer- 
tain of the conclusions advanced herein. 

Conclusions 

A four year undergraduate program is 
desirable and can be designed to prepare 
satisfactorily for a large number of ca- 
reers, including those involving the pro- 
fessional practice of engineering. Ade- 
quate recognition is not given in most 
of the conventional curricula tradition- 
ally pursued heretofore to the dual ob- 
jectives of undergraduate engineering 
education. These can be achieved by an 
initial three years substantially uniform 
in character for all students, followed by 
a fourth year designed with two main 
“stems,” but permitting sufficient flexi- 
bility between each so that the first de- 
gree of Bachelor of Engineering may be 
awarded. 

One senior year stem (called the “ca- 
reer” stem) would be designed to pro- 
vide terminal engineering education. To 
this would be directed that laige num- 
ber of students who are benefited by a 
broad engineering education as a prefer- 
able background for ultimate managerial 
or supervisory or sales and promotion 
positions in industry or business, for 
careers in the military services, for teach- 
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ing positions in secondary schools and 
technical institutes, for postgraduate 
work in business or other professions, 
and the like. This stem would provide a 
wide choice of electives, generally of a 
non-technical character. It might well 
present an array including more econom- 
ics, history, public relations, labor and 
management problems, marketing, sta- 
tistical analysis, and the like. The gradu- 
ates from this stem would come to look 
upon engineering education as a desirable 
preparation for a wide variety of careers. 

The alternative senior stem (called the 
“professional” stem) would be equally 
large in possible electives, but these would 
be mostly of a technical character, pre- 
paring for the several branches of the 
engineering profession, and generally 
entered into with the intention of taking 
a fifth year at the end of which a desig- 
nated engineering degree would l)c given. 

Many of those completing the “profes- 
sional” stem and the fifth year would con- 
tinue «*is graduate students for the Mas- 
ter's and Doctor's degrees. They would 
be those whose abilities and aptitudes 
fitted them for the more highly mathe- 
matical and scientific phases of engineer- 
ing. These, on both the undergraduate 
and graduate level, are called the “pro- 
fessional” group as compared with those 
who, while equally gifted intellectually, 
found their abilities and aptitudes lead- 
ing toward careers which, even if engi- 
neering in nature, were not of a highly 
professional character. 

Such a curriculum would seem to make 
engineering education a real preparation 
for life and service. It would meet the 
needs of many young men earnestly con- 


vinced that engineering studies can best 
prepare them for their future careers, but 
having aptitudes and abilities Avhich, 
though superior in many respects, are not 
such as to be successful in the increas- 
ingly mathematically rigorous and spe- 
cialized subjects required for professional 
practice in the several branches of engi- 
neering. It would meet many of the 
crilicisTus leveled at engineering educa- 
tion by employers who for many of their 
positions wish engineering graduates 
more diversely trained than is possible 
under existing rigid curricula. The flexi- 
bility of the proposed program would 
permit engineering students to defer a 
decision as to ultimate objectives until 
they are more mature, experienced, and 
better informed than is po-ssible under 
present praclic'es. The program also 
permits the first two years to be pursued 
in cominunity or junior colleges with sub- 
serpient transfer to an engineering col- 
lege, with resultant economic and social 
advantages. 

'J'he proposals are aimed primarily at 
making an engineering education more 
flexible in prosecution to the end that it 
may better serve great or numbers of stu- 
dents engaged in higher education, and 
may better prepare them for a greater 
number of careei’s other than the profes- 
sional practice of engineering. With 
respect to the latter, the proposed pro- 
grams are designed to provide better 
fundajnental preparation in the basic 
scientific and engineering specialties, and 
an improved procedure for those whose 
aptitudes and abilities lead them to pre- 
pare for graduate work and research. 



Post-War Engineering Enrollment Rapidly 
Adjusting to Near Pre-War Level 
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In recent months irniriy statements have 
appeared in the pnl)lie press to the effect 
that the rate of training of engineers is 
far beyond the demand, and tliat unless 
some means of reducing the number of 
graduates comiTig from I he engineering 
schools is invoked, the prospects for 
many young engineers of finding suitable 
einployinent in the profession wi^I })c poor 
indeed. It is no wonder, llierefore, that 
many well (pialified boys soon to graduate 
from liigh school arc in a quandry as to 
whether they should pei’ha])s shift to an- 
other field lest upon jpuduation they may 
find no emjiloymeiit in engineering. Par- 
(*nts arc also beginning to question the 
wisdom of encouraging preparation for 
engineering training in the face of the ad- 
verse i)ublicity appearing frcqiumtly. 

Since tlie mo.st relial)le information I 
can obtain docs not bear out the state- 
ments being made, it seems desirable to 
place the results of a study of the situa- 
tion in the Iiands of engineering educa- 
tors for their use in counseling young 
men concerning the outlook in tlie pro- 
fession. 

The annual imblication of enrollment 
data in the JoujmAL of Enginkkring 
Education, togetlier with data on sec- 
ondary school graduations from the 
United States Office of Education, has 
lieen the source of the study. The inter- 
pretation of tJiese data is my own. 
Freshman enrol Imtuit during the war 
years was limited to civilians. In some 
prc-wai‘ years not all schools reported the 
data sought; hence in these coses the fig- 


ures were adjusted to estimate the total 
enrollment of all engineering schools. 

Diagram 1 shows freshman enrollments 
in engineering in American and Canadian 
schools, for the tirst tei’in in each year 
from 1930 to date*. Siiort dashes indicate 
estimates. The lag caused by the de- 
pression of 1931 5 is clearly shown. 
Similarly, the effect of Selective Service 
ojieration during ihe War shows a reduc- 
tion in freshman enrollment. After 1945, 
stimulated l)y the benefits under the so- 
called G.r. Bill, the enrollment shot up- 
ward to more than double that of any 
previous year. 

On the same diagram is shown a curve 
of graduations, the numhers plotted in 
eacli instanc'e being tlie lolal for the pre- 
ceiliiig year. Thus for the year 1939-40 
there is sliowii a fotal of about 13,000 
wlio graduated din’ing the academic year 
1938-39. 

In order that a forecast of graduations 
may he made intelligently, it is necessary 
to con.sider the interrelation of the gradu- 
ation aiul freshman curves. In the fall 
of 193G nearly 30,000 freshmen were en- 
rolled (point p). In the following au- 
tumn the same class, now sophomores, 
numbered about 24,000; and eventually, 
during 1939-40, there were graduated 
from the class about 17,500 (plotted at 
1940-41 at r). The line p-r thus repre- 
•sents the progress of the class from the 
freshman year to graduation. Other 
classes before and since the War an* simi- 
larly plotted. 



35 ^ 


POST-WAR ENGINEERING ENROLLMENT 


We may now consider the prof^rcss of 
the large freshman class of 194G (point 
a). Last fall this class, now juniors, had 
decreased from over 80,000 to about 
00,000 (point b). It is estimated that 
40,000 will be graduated during 1949-50 
(plotted at c). Similarly, the freshman 
class of 1947 (point e), now soijhomorcs 
(point g), will yield about 31,000 gradu- 
ates (point j) from the original 57,000. 
The class entering in 1948 (point f) will 
drop from 47,000 to 25,000 (point k) at 
graduation. 

It is interesting to note that with de- 
cline of veterans in freshman enrollment 
the entering classes have decreased from 
over 80,000 in 1946 to 47,000 in 1948. 
This is only 7000 above the freshman 
gradient of pre-war years, indicating a 
rapid {idjustment back to this line, which 
is related to the steady indicated growth 
of the profession before the War. 

During the present academic year 
(1948-49) it is estimated that 40,000 
engineers will be graduated. Half of 
these graduated from college at mid-year; 
and the indications arc that they were ab- 
.sorbed at a rate somewhat above normal. 


Next year will see a similar number 
graduate, after Avhich the numbers will 
rapidly decline in reflection of the rapid 
decline that has already taken place in 
freshman enrollment. By 1952-53 it is 
Jinticipatcd that graduations will reach 
the nomial gradient extended from pre- 
war years (point m). 

TJie problem of absorption of engineer- 
ing graduates, if there be one, will de- 
velop next year or the year after. In this 
connection, it should be noticed that the 
large numbers graduating this year and 
next are in considerable part replacements 
for the large deficits in engineering gradu- 
ations during the war years, a fact which 
has been borne out by the acute shortage 
of engineers following the War. Beyond 
1951-52, the numbers graduating will 
a]iproach the pre-war norm. In any 
case, the fi-eshman entering in 1949 is not 
likely to find placement difficult upon 
graduation for or five years lat(‘r, unless 
a severe economic depression develops. 

What lies ahead with respect to gradu- 
ation trends? As seniors derive from 
freshmen, so the latter st(*m from gra<lu- 
ating classes of the secondary schools. 
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l)iiij|,n'am 2 has been prepared to show 
what may be expect od of fresliman 
classes. The curve of graduations from 
high schools show’s a steady upward 
trend, which if continuetl w'ould reach 
approximately 1,600,000 tliis year. Be- 
ginning in 1940, hoAvever, the j-ate of 
graduations were off over a quarter of a 
million. Since then the trend is again up- 
ward, but still about a third of a million 
less than the numbeu’ indicated by the for- 
mer trend will be graduating this year. 
This is approximately the result of the de- 
cline in birth rate noted during the 1930's. 

The effect of the break in numbers 
graduating from high school will be to 
hold the freshman engineering enrollment 
in accord wuth the pre-w^ar gradient, or 
perhaps even to depress it somewhat. 
This situation is not likely to change until 
the effect of the wartime rise in birth 
rate is felt — sometime after 1960. Until 
then, there is no indication presently dis- 
cernible to suggest an appreciable rise 
above the pre-war normal gradient. 
With stable economic conditions, the 


])rospocl for (‘mpl()ymcnt in engineering 
should bo good. No student of real abil- 
ity and strong a|)titude need worry in 
any case. Such men ajc iiovor in over- 
supply. 

It may bo avoII to point out in conclu- 
sion that this study has boon limited to 
an analysis of the data affecting enroll- 
ment and graduations in engineering, 
with the object of indicating the apparent 
return to a normal pre-war pattern. If 
the discussion is extended to i)redictions 
of demand for engine(*ring graduates, it 
is po.ssiblc to point to a number of fac- 
tors such as the far-reaching scientific 
and technological advances of the past few 
j^cars, the use of engineering graduates 
outside the profession, the engineering 
problems of our diminishing resources — 
all of these and many others that may 
cause a sharp upward trend in engineer- 
ing employment. It is conceivable, 
therefore, that a rapid development ot 
these factors, or the development of a na- 
tional emergency, might actually find us 
in short supply in the next decade. 



The Role of the Technical Institute in 
American Education* 

By LAWRENCE L. JARVIE 

Associate Commissioner, New Yorlc State Department of Education 


R(*i)rc*senl;i lives oi' indiislry, ediieaiioii 
and olhors since hed'ore the turn of the 
century have i’cco"nized that there was a 
lack in our system of education. As our 
secondary schools, coll(*ges, and universi- 
ties expanded, a L'clinf;^ developed that 
there was need for tlu* inclusion of two 
year scliools iniinediatcdy beyond liig:h 
school. To meet this need two types of 
institutions einerf?c*d slowly over the first 
thrc'e decades. One was the junior eol- 
IcjUfe, ])rirnarily ])reparatory in purpose 
and inf1u(*nced by tlie upper division of 
collefjes and iiniver.siti('s; the other, the 
technical institute, primarily terminal in 
pui'ijose and influenced by the demamls 
of a technological society. As late as 
1931 there were those who believed these 
two types of scdiools in our system of 
education could never merge since their 
purposes were dissimilar. This is evi- 
denced in the following quotation from 
“A Study of Technical Institutes” spon- 
sored by The Society for the Promotion 
of Engineeihjg Education: 

“Tlitjre is no l^jisis in evpcrieiicc for ex- 
pecting the junior c,(»llcgc of a mixed char 
actor to do the work of a technical iiiHtitiitc 
successfully. 

Within the junior college movement 
there were in turn many persons who 
were of the opinion that the ends sought 
by technical institutes could never become 
one with the aims of the junior college. 
At that point it appeared that two new 

* Presented at the General Session of the 
Annual Meeting, Austin, Texas, June 15, 
1948. 


institutional typos were to evolve to meet 
the need for two year institutions im- 
modialoly beyond the high school. Vari- 
ous grou]>s admitted that a great expan- 
sion was necessary for tw’o year post-high 
school institutions. The prohhun was 
what form these institutions should lake. 

Junior Colleges and Technical Jnstilutcs 

As frequently hapi)ens in the early 
stages of evolution, tlie differences be- 
tween the junior colleges and the tech- 
nical institutes were not as great as 
appeared on the surface. As junior 
colleges expanded they found that the 
goal of college ])reparation was mean- 
ingless for the lai’ge Jiiajority of their 
students. Graduation meant the end of 
formal education. Graduiites found 
tliemsclvcs in a society in which they were 
J’orced to become economically produc- 
tive. Concurrently, industry was recog- 
nizing the increasing necessity for per- 
.sonnel trained for technician jobs. Faced 
with the facts of being largely terminal 
institutions and the demands of a tech- 
nological society, junior colleges reor- 
ganized ciirriculuins to include courses 
basically related to general and specific 
occupational fields. More and more the 
junior college in recent years began to 
take on the hue of technical institutes. 

Meanwhile technical institutes became 
sensitive to the fact that human beings 
function beyond the sole sphere of earn- 
ing a living. The purposes of technical 
institutes broadened as public funds were 
made available, since public schools must 
be justified in terms of contributions to 
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society which are broader than occupa- 
tion alone. Industry in turn was bc- 
('oming concerned with the need for 
personnel prepared broadly and beyond 
tlie scope of the job alone. Increasing 
concern Avas felt for providing students 
with knowledge and experiences essential 
for the formation of a foundation from 
wliich to grow and develop beyond their 
jobs. More general courses wen* intro- 
duced to tlie currieiiluins of technical iii- 
stitufes. As a result junior colleges and 
technical institutes recently began to look 
Ncry luiK'h alike. Instead <)f hvo separate 
types of two year college institutions 
arising to meet the need for a new type 
college a singh* form of institution was 
ein(‘rging. The most common title being 
given to this new college is that of com- 
munity colh'ge. 

Planning for Higher Kdac^ilion 

The need for this new type college, 
wli(*tlier it be called junior college, techni- 
cal institute, or community college, is 
l)(*ing rec'Ognized on a broad(*r scale daily. 
[ii 1944 the Educational Policies (^mi- 
mission of the National Education Asso 
ciation issued a prophetic b(M)k entille<l 
“Education for All American Youth/' 
and the National Association of Secon- 
dary School Principals brought out a 
jiictorial companion bulletin “Planning 
for American Youth,” In them ap- 
peared a vision of Commiinity Institutes 
in every American Community, otlering 
two years of general and technical col- 
l(*ge education to high school graduates, 
ami many other kinds of education to 
other adults. In that year also the Board 
of Regouts of the Slate of New York 
published their plan for Post War Edu- 
cation calling for the expansion of six 
existing Agricultural and Technical In- 
stitutes and the long range addition of 
new, two year Institutes of Applied Arts 
and Sciences. Illinois was discussing the 
prospective need for ninety publicly con- 
trolled junior colleges. Texas was con- 
sidering proposals for one hundred junior 
colleges. 

More recently the President's Commis- 


sion on Higher Education suggests a 
broad expansion of community colleges 
empbasizing programs of terminal edu- 
cation aimed at developing a combination 
of social uiiderslanding and technical 
competence. The New York State Tem- 
porary Commission on the Need for a 
State University recommends the estab- 
lishment of two year Community Colleges 
onVring a combination of technical and 
general education. And sr) i( g<ies. It 
would appear that a major lack in our 
system of education felt by a few ap- 
proximately fil'ty years agt) is in the 
process of being rapidly corrected. 

While a new lyi)e of college* is (*volv- 
ing Avhicli combines the best features of 
the junior college and tlu! teclinical insti- 
tute, it does not follow I bat the j)atterii 
of curriculum content is firm. At the 
moment the drive loward community col- 
leges comes primai'ily from a desire to 
provide expanded educatiojial oppor- 
tunity for youth beyond high school at 
low cost to the student. Because of this 
pressure it is imperalive that Ihc ap- 
j)roach to cuiTiculum be highly experi- 
mental. Thinking must go beyond the 
placijig of bodies in simply another 
.school. There must be bi-oad considera- 
tion given to defining I he purpose of the 
new typo college and concui‘r(*ntly all 
persons now administeiing junior college 
and technical institute ))rograms need to 
be examining thc'ir present r(‘asons for 
being. In Now Vork Slate the Board 
of Regents has defined the. purpose of 
these schools to include: 

1. A basic preparation for selected 
arts, technologic*s, and sub- profes- 
sions which I’ecpiire a technical pro- 
ficiency not reached in high school 
programs. 

2. Related offerings in arts and sci- 
ences. 

3. Personal and civic arts designed to 
further the general welfare and 
understanding of the students. 

Motives of Instruction 

As the above purposes are considered, 
it is necessary to recognize that the basic 
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motivation for instruction is derived 
from the concept of preparing individ- 
uals for technical positions in various 
types of industry. Granting that such 
motivation appears higldy materialistic, 
it docs not follow that there can be no 
concern with experiences Avhich enable 
the student to live beyond a job. What 
is required aye curriculums 'whicdi synthe- 
size the needs of society for an ediica- 
lional program to Jielp young men and 
women make p»»silive contributions as 
cilizens and workers. 

A currieuliiin j)att(Tn must be sought 
wliich recognizes the interrelationship of 
<»xperiences in the growth and develop- 
ment of individuals. Courses must be 
organized upon the basis of a sir\gle end, 
and experiences Avithin one field of 
knowledge must be coordinated Avith those 
of all fields in Avhich the student stud- 
ies. Experiences must have relevancy 
to the daily and far-rcaching problems 
of effective and satisfactory living. Em- 
phasis must bo placed upon practical 
application and interpretation of knowl- 
edge and experience. In this manner the 
student is aided in developing a founda- 
tion upon Avhich to build a comprehen- 
sive understanding of citizenship in ac- 
tion. At the same time he Avill achieve 
mastery of certain skills arid knowledge 
essential to beginning job competency in 
particular technical fields. 

Technical preparation must, Iiowcver, 
go beyond specific skills to the achieve- 
ment of a broad base of technical under- 
standing within the technology of a spe- 
cific industry. This is in contrast to the 
engineering college whicli is concerned 
with the whole science o£ a particular 
field of human knowledge with incidental 
regard for a specific industry. A con- 
trast exists also between the technical 
institute, or community college, and the 
trade school; the latter having as one of 
its purposes the mastery of specific skills 
in a particular trade. Technical prepa- 
ration within technical institutes seeks a 
level between trades and professions. 


New York State Study 

Whether or not one agrees with the 
point of view herein expressed, an 
analytic and research approach must be 
made in the creation ahd expansion of 
technical institutes and community col- 
leges. Recently five Institutes of Ap- 
plied Arts and Sciences have been estab- 
lished in the State of NeAv York. A 
number of these institutions were recom- 
mended by the Board of Regents in 1944. 
Legislation created them as state schools 
in 191 (). During the intervening years 
betAveen recommendation and action an 
extensive research program Avas carried 
forAvard iri order to determine the actual 
need for such hvo year colleges and what 
'•urriculums should be included. The 
following questions constituted the base 
for the research: 

1. What arc the opportunities for em- 
j)loyment in technician positions? 

2. What curriculums would be neces- 
sary to prepare persons for the techni- 
cian jobs available? 

3. Hoav many students might be ex- 
pected to enroll in these institutions? 

4. In what geographical areas should 
each curriculum be offered? 

5. What would be the cost of an ade- 
quate program? 

The above questions led to an extensive 
survey of the job structure of New York 
State industries. Some 325 technician 
I'ype .it>bs Avere identified which met the 
criteria below: 

1. Emphasizes technical knowledge. 

2. Emphasizes technical skill (the 
ability to use technical knowledge). 

3. Deals with rational processes as 
contrasted with empirical rules. 

4. Has concern with cause and effect. 

5. Emphasizes analysis and diagnosis. 

6. Requires frequent exercise of abil- 
ity and judgment. 

7. Deals with many factors and a 
large number of variables. 

8. Contends with a large variety of 
situations. 
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9. Requires a knowledge of skilled 
work but not necessarily skill in 
doing it. 

10. Requires a broad background of 
fundamental science and mathe- 
matics. 

11. Involves use of a variety of in- 
struments. 

12. Requires elTective use of language 
to inlcr])ret orders and make re- 
ports. 

13. Involves the element of leadershi[» 
in supervisory oeeupalions. 

14. Requires understanding of indus- 
trial equipment and processes. 

15. Frequently involves visualization of 
plans and drawings, and a degrtM* 
of creative design. 

Approximately 10 per c(‘nt of all per- 
sons employed classified into the 325 tech- 
nician type jobs. Within this group the 
annual replacement rate was found to be 
5 ])er cent. This moans then that the in- 
dustries of the State require upward of 
25,000 technician rejilaeements each 
year. 

By the analysis of technician jobs it 
was established that 22 curriculum areas 
would have to be explored in order to 
provide prei)a ration for some SO per cent 
of annual replacement requirements. 
With job opportunity and curriculum 
type identified the next question con- 
cerned the student i)otcntial that might 
he available for a system of institutes or 
community colleges. In 1939-40 there 
were 05,000 high school graduates in New 
York State who did not continue their 
formal education. An assumption was 
made that due to the regional nature of 
the institute system 20 per cent of the 
above might enroll. This meant an an- 
nual potential of approximately 13,000 
first year students. With a carryover of 
60 per cent of first year students, a theo- 
retical potential existed of about 21,000 
students at any given time. Annually 
then there would be some 10,000 gradu- 
ates being fed into the man-power pipe- 
line to meet an annual replacement de- 
mand of 25,000 technicians. It is 


apparent then that even with a broad in- 
stitute program the labor market would 
not he oversupplied. 

A statewide student potential is one 
thing and the distribution of that poten- 
tial is another. When geographical 
studies were made with respect to job 
opportunities and student distribution 
then* were areas that could not support 
an institution on either seorc. Here is 
found an important factor that must be 
considered in the expansion of community 
eolh'ges. Otherwise iJiere is danger of 
small weak schools develoi)ing which are 
of little value to their eommunilies and 
students. 

Financing Technical Instituica 

Throughout (he study the inatler of 
cost was not ignoied. Kstimates with re- 
spect to the annual operating eost of a 
program enrolling 21,000 full time stu- 
dents ran slightly over $10,000,000. In 
view of this it was decided to make esti- 
mates for an exixu’iment involving live 
schools with an over-all enrollment of 
-1,500 full time students in rented or 
loaned buildings. With slightly over 
one yeaFs operation these estimates vary 
somewhat from actual eost as shown 
))elow\ 


1 

AmuiJil 

Kuntiil 

Kciiiipiui'iit, 

and Jtucon- 

\ (M.MOll 
(llOIi- 

iri-iii [|iik) 

OpoiatiiiK 
Cost 
(linn Hill) 

'I'otal 

lOsU- 

iiiaied 

S32.>,OOU 

#2.r)00,000 

«1.875,UU0 

S4, 700,000 

Art Hill 

I7."».()()() 

2 .;«)(). 0 (Mn 

1.850.0002 

4.325,000 


1 Suj)pl(?iiieiiti;d with war surplus equip- 
ment, having a replacoineiit value of upward 
of ,$1,500,000. 

- Estimated since full enrollment of 4,500 
will not be reached until September, 1948. 

The tyi)e of research summarized here 
must be carried on in the development 
of broad programs of public community 
colleges and technical institutes. Similar 
research can be carried on by local and 
private technical institutes as they de- 
velop new curriculums. 
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- Curriculum^ Offered 

Within the five new Institutes of Ap- 
plied Arts and Sciences this early research 
made possible the identification of the 
curriculums to be set up in each school. 
At the present time these curriculums 
are: Dental Laboratory Technolo^yy, Met- 
allurgical Technology, Electrical Tech- 
nology, Chemical Technology, Retail Busi- 
ness Management, Mechanical Technology, 
Hotel Technology, Commercial and Indus- 
trial Design, Building Construction, Den- 
tal Hygiene, and Food Technology. No 
one institution offers all of these ciirri- 
culums. Each curriculum is viewed wholly 
as experimental and content changes fre- 
quently. All are being studied with aid 
of local advisory groups for each field. 
Membership oL‘ these eommiitees is de- 
rived from industry, lahf)r, other .schools 
and the public at large. At this point 
it may be said that members of engineer- 
ing faculties in several universities have 
been invaluable as committee participants. 
The result is that there is no evidence of 
conflict between the engineering schools 
and the institutes. 

Prom the presentation so far it should 
be apparent that in New York State an 
attempt is being made to move from 
philosophy to action in estalilishing the 
role of the technical institute in American 
education. Whether or not the attempt 
is succeeding is for others to judge. Many 
things remain to be done in the years 
ahead and one of these is tlie matter of 
preparing instructors for these new in- 
stitutions. Here engineering colleges and 
to some extent industry can make an out- 
standing contribution. There is at the 
moment a monograph in preparation by 
the American Council on Education which 
makes a case for the need of 30,000 in- 
structors for technical institutes and com- 
munity colleges by 1960. Many of these 
instructors must come from colleges of 


engineering and others from industry. 
They cannot be prepared in teachers col- 
leges. However, to meet this new market 
engineering schools must think in broadei 
terms than simply the education of engi- 
neers. Technical and professional schools 
need to recognize the fact that the field 
of teaching offers important occupational 
opportunity to their graduates, and then 
develop programs in cooperation with 
other schools within a university which 
will produce graduates who are teachers 
as well as engineers, chemists, or retailers. 

Time does not permit exploitation of 
the many other contributions which engi- 
neering colleges can make to the evolu- 
tion of the technicjil institute idea. The 
exact role of’ the technical institute or 
community college in American education 
has not yet been defined. Definitions to 
date have been general in terms of func- 
tion and purpose. There is widespread 
agreement that they arc needed ; that they 
should function at the college level; that 
they should develop two year terminal 
programs; that they should lie occupa- 
tionally directed toward the technician 
level of industry ; that f h(*y should be com- 
munity centered; and that they should 
provide students Avith knowledge and ex- 
perience beyond just the vocational as- 
pects of life. All of this gives direction, 
but there is need to move toward the 
specifics of action. What should go on 
from day to day in tliese institutions is 
not clearly establi.shed. Experimentation 
must go on constantly and in the years 
ahead the technical in.stitute idea will 
achieve its own integrity within our sys- 
tem of education. The role of the tech- 
nical institutes and community colleges in 
American education at the moment is that 
of pioneering a new frontier in educa- 
tion, a role made possible for public in- 
stitutions by the pioneering of hardy in- 
dividuals and private institutions over a 
long period of years. 
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NOMINATION BLANK 

“ARTICLE XI, Section 3. (Election of Officers) By means of a form 
to lie printed in The Journal of Engineering Education or in tlie preliminary 
jirograin of the annual meeting, an opportunity shall he given to individual 
members of the Societ) to suhniit names of ])ersoiis to he considered for said 
officers. These names, on the form provided, shall he sent to the Secretary of 
the Society not less than sixty (60) days prior to the annual meeting; and the 
Secretary shall submit the suggested names to all members of the Nominating 
Committee.” 

I nominate the following members of the Society for officers : 


For President 


For Vice-President 
(2 years) 


For Treasurer 


Signed . . . 

Title 

Institution 


Date 


The above nomination blank must be returned before April 19, 1949 to 
the Secretary, A. B. Bronwell, Northwestern University, Evanston, Illinois. 



Report of Committee on Ethics of Interviewing 

Procedures* 


FOREWOlU) 

In order to formulate a broad general 
code of ethics of interviewing procedures, 
the American Society for Engineering 
Education appointed a Committee on 
Ethics of Interviewing Procedures. It 
was felt tliat sucli a code of ethics lias 
been needed for a long time, but the con- 
fusion occurring in interviewing during 
the spring of 1048 clearly demonstrated 
the need for such a code. The Committee 
on Ethics of Interviewing Procedures, to- 
gether with 48 representatives of indus- 
try and education, met for two days in 
September. After much discussion, the 
attached code of ethics was recom- 
mended. This code was oHicially adopted 
by the General Council of the American 
Society for Engineering Education at its 
meeting in Washington, I). C., on No- 
vember 8, 1948, with the recommendation 
that it be given widespread publicity 
among personnel men in colleges and in- 
dustry. 

The Committee which prepared this 
code recognizes that it is difficult to lit 
any such code into the operations of all 
industrial organizations and colleges, but 
hopes that industries recruiting men at 
the colleges will recognize the basis on 
which this procedure was developed and 
that, insofar as possible, they Avill con- 
form. 

Undoubtedly there are many additional 
points that might be brought out but in 
order to have prompt action the Commit- 
tee, after careful consideration, felt they 
should immediately present this proposal 
to industry, the colleges, and the students. 

• * Prepared by the Committee on Ethics of 
Interviewing Procedures of the A.S.E.E. 


Responsibility of Industry 

1. It shall be the responsibility of in- 
dustry to contact the colleges early 
enough in the fall so that the schools can 
plan to take care of those industrial or- 
ganizations who wish to interview their 
students. Industrial organizations should 
not expect to have adequate interviewing 
schedules set up unless they have notified 
the schools at least two w'ceks in advance 
of actual visits. 

2. At the time the student is interviewed 
at the school he should be informed that 
within two weeks following the interview 
he will be advised by the company as to 
whether or not they are further interested 
in him and the individual company will 
let him know within what period he can 
reasonably expect an offer of employment 
if he is given serious consideration. How- 
ever, it is suggested that interviewers be 
urged not to demand a definite yes or no 
answer during the first interview. Wher- 
ever practices of the organization permit 
there are advantages in having it send 
representatives with authority to hire. 

3. Industry should provide written ma- 
terial, lectures and other means of pre- 
paring the students for the interviews, 
of a type that will give them a real pic- 
ture of that industry. This should in- 
clude information concerning the size, 
location, type of 'organization and kinds 
of people employed; an explanation of 
any educational program which the in- 
dustry offers; an adequate description of 
the type of work the student will do; a 
summary of the organization’s general 
policies such as labor relations, pensions, 
etc.; advancement policy including start- 
ing salary and whether advancement can 
be expected on an automatic basis. This 
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information should be filed with the 
placement office and not with the stu- 
dents. Also, the student should under- 
stand from the industry involved as to 
whether or not he will be expected to take 
psychological, aptitude or other tests be- 
fore being accepted for a job. Such in- 
formation should include reference to the 
signing of patent agreements, passing of 
physical examinations and other incidents 
to final acceptance. 

4. Industry should understand that it 
c<n,nnot place the responsibility in the 
hands of faculty members to pre-select 
students unless adequate job descriptions 
arc given so that the faculty can have a 
s»)und basis for making such a pre-selec- 
tion. It should also be understood that 
the specifications furnished by industry 
be open to the inspection of the students. 
It is recommended, however, that wher- 
ever possible industry should be willing 
to discuss possible employment ' with any 
student who genuinely desires an inter- 
view. Effective pre-scleetion is the re- 
sult of mutual agreement between the 
placement officer (or faculty member) 
and the student that it is or is not desir- 
able for the student to interview a par- 
ticular company \s representative, based 
upon adequate understanding of his own 
aptitudes and interests and reasonable 
knowledge of the company.. 

5. It is recommended that wherever 
possible industry should continue to con- 
duct interviews in lean as well as good 
years. Your Committee recognizes the 
many problems involved in this plan, but 
still feel it should be called to the atten- 
tion of industry that they, too, as part 
of the over-all educational plan, have the 
responsibility of guidance and assistance 
to students in bad as well as good years. 

6. Plant visits arranged by industry 
should be made with a minimum of inter- 
ference with classroom schedules, and 
such visits should be limited exclusively 
to discussions of the subject at hand. 
Such visits should be with the full knowl- 
edge and general concurrence of the 
placement officer or faculty member of 
the school. Overselling and elaborate 


3^5 

entertainment of the student should be 
discontinued. 

7. Industry should, in all cases when 
corresponding with individual professors 
regarding the interviewing procedure, 
contacting individual men, or in any way 
having to do with the employment of stu- 
dents, keep the placement offices fully 
advised by copies of all correspondence 
and any other details necessary for their 
full knowledge of the negotiations. 

8. Industrial representatives should 
recognize the necessity of being punctual 
and of keeping up to schedules. They 
should advise the placement office or fac- 
ulty of the time of arrival in advance of 
their visit, arrive on time, and keep 
their appointments. They should be 
completely familiar with company poli- 
cies and be ))reparod to set up adequate 
specifications of their needs so that the 
school can do an effective job in present- 
ing the student body to them. 

9. Industrial organizations should not 
expect engineering schools to include 
specialized courses in their curricula 
whicii arc primarily useful in particular 
organizations. 

Hesponsibility of Colleges 

1. Placement offices and faculties 
should, as early as possible in the fall, 
send to industries lists indicating the ap- 
proximate number of students who will 
be available for interviews during the 
school year. The list should include 
dates of graduation and should be ar- 
ranged by courses. We recognize, of 
course, that frequently it is difficult to 
know which members of the class will be 
available for interviews but a five or ten 
per cent deviation will not be particularly 
difficult to handle. 

2. We strongly recommend that no re- 
strictions be placed on the number of 
interviews a student can take except that 
indiscriminate or general shopping 
around must be discouraged. The 
schools should provide opportunity for 
adequate presentation of the story of in- 
dustry to the interested students. It iq 
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suggested that this need not necessarily 
coincide with the time of interviews. In- 
dustry should be prepared to present 
their story at evening meetings or at 
times set up by the scliools so that there 
will be a minimum of interft'rence with 
regular classroom procedures. Your (‘om- 
mittec strongly feels that much of the 
chaos of the last year or two has been 
caused l)y iiuidccjuale guidaiu'c of stu- 
dents to inform them of what is ahead of 
them in various industrial organizations. 
It was suggested that schools might set 
up a seminar period for all seniors that 
could be used for such presentations. 

3. The schools should provide adefiiiate 
physical facilities for the conducting of 
interviews. We recognize the i)resent 
overcrowded situations but, nevertheless, 
in all fairness to the student body, each 
student should have the opportunity of 
presenting himself to his prospective 
employer in a Avay that will not cause 
him embarrassment and will enable him 
to present his story without interruption. 
We do not recommend that the schools 
do more than provide a small space so 
that the interview can be conducted 
quietly and in private. 

4. The general program of guidance 
and orientation should be expanded and 
improved upon. It was generally felt 
during the last few years that with the 
very large number of students, these 
vitally important items have been sadly 
neglected. 

5. It should be the school’s responsibil- 
ity, especially in those institutions having 
centralized placement offices, to provide 
adequate contact with faculty members 
who have intimate knowledge of the stu- 
dent and his work. Some of the schools 
have established a “coffee hour” late in 
the afternoon, a procedure that might 
well be followed by other institutions. 
These periods of contact should be con- 
ducted during the regular school hours 
as it is unfair to ask faculty members to 
stay over in the evening or to give up 
their personal time. 

6. The school records should be avail- 
able to industry in such a form that 


\vhere necessary industry can make its 
own pre-selection. 

7. It should be the responsibility of 
tlie placement office or dean’s office, when 
an industrial organization is looking for 
several types of students,' to see that there 
is an adequate distribution of students 
from various programs available for them 
to interview. 

Ii(’spon,sihility of the Student 

1. In anticipation of an interview with 
an organization it must be the responsi- 
bility of tlic student to prepare himself 
properly by reading literature, attending 
meetings at which the story of that in- 
dustry is being presented, organizing his 
own thoughts in order to ask and answer 
|ui‘stions, ajid being as fully informed 
as possible on the type of business con- 
ducted by that organization. 

‘J. lie should be prompt in meeting in- 
t(‘rviewers and in handling his corre- 
spondence. 

3. He should not acc(*pt interviews 
at ter he has signed up wdth a conii)any. 

4. After acee])ting an offer lie shoiiid 
promptly notify those companies whose 
offers are to be rejected. 

5. He should use care in tilling out vari- 
ous necessary forms. 

6. He should recognize that failure to 
ansAver offers of employment is detrimen- 
tal to his classmates, and therefore, he 
should be prepared to make his decision 
far enough in advance of his graduation 
so that industry can make its plans. 

7. lie should keep the placement office 
or faculty members intimately advised 
concerning his negotiations. 

8. He should recognize that regardless 
of the number of interviews he takes he 
should conduct himself in a business-like 
manner and not expect individual or un- 
usual consideration or entertainment. 

9. He must recognize that he must sell 
himself and that industry can advance 
him only on the basis of his performance. 

Conclusion 

It is felt by the tJommitteo and by the 
representatives of schools and industry 
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that the placement offices and others in- 
volved in the interviewing procedure 
must be given more consideration by the 
college administration. In too many 
cases this procedure is neglected financi- 
ally and physically. These organizations 
in the schools should be adetpialely 
staffed with clerical or stenograpliieal 
help; they should have simple but ade- 
(juale space facilities for interview^; and 
the placement oHicers^ and others liand- 
ling the interviews should be given ade- 
(piate re('ognition and backing in order 
to do justice to the important job of 
starting young college ])Oople on their 
life careers. At most institutions budg- 
ets arc inadcfjUfitc. It is recommended 
that, wherever possi))le, top administra 
tion in the schools should Ije advis(*<l of 
(lie importance of the ])lacement and in- 
terviewing j)rocediires. 

In addition to the above, it .was Mig- 
gestecl that your Committee on Ethics 
take the responsibility of prei)aring a 
simple one-page interview blank that 
could be adopted by all colleges ami ac- 
cepted by all industries. This should 
not in any way be construed as an appli- 
cation, but merely a sinii)Ie standardized 
interview form that could be lu-inted in 
order to save the students and the faculty 
the laborious task of trying to set up and 
fill in interview blanks for each individ- 
ual organization. Your Committee has 
gathered a large number of interview 
blanks and submits for your considera- 
tion the attached form. It is proposed 


that this be presented to the Society with 
a recommendation that this form, on 
standard by 11" letter size sheet, be 
adopted by all colleges. 

It was further recommended that your 
Committee undertake the ])rol)lem of the 
development betwe(*n iiuliishy and the 
colleges of a strong and otTcf'tive program 
of vocational guidafice a program to 
cover all groups of students which should 
include indoclrinatiou ethics, etc. Your 
(•onimittee recognizes this may fall in the 
province of the Commiltee on Relations 
with Industry, and it is oiii- intention to 
present this entire ])rogram lo that group. 

The group me(‘ling in Schenectady 
strongly felt that the* placement offices 
should he headed by om‘ individual, and 
where ])lacement offices ai’c used in each 
of the indivicliial colleges of a university 
there should !)(» one strong coordinating 
indivhlual. 

Althougli the material given above is 
j)rimarily for the Amei’ican Society for 
Engineering Education, it was suggested 
that it he pr(s<‘nted through the Secre- 
tary's Office to other organizations, such 
as the American (hnincil on Education, 
the American Cliemical Society and the 
American Physical Society, so that the 
same basic ])rocedur(* can be recognized. 

Respectfully .submitted, 

M. M. Boring 

Ohairman, Oomitiiltee on Ethics 
of Interviewing Procedures of 
A.S.E.E. 



(A Suggested Standardized Interview Blank) 


(Photo desirable but 
should be left to discre- 
tion of school and con- 
form to laws of various 

INTERVIEW BLANK etaU» where applicable.) 

NAME OF COLLEGE OR UNIVERSITY 

Name ^ 

Degree Expected Course Taken 

Date of Graduation 

College Address Tel. No 

Permanent Address 4^ Tel. No 

Date of Birlh Citizen of U. S. A 

Hgt Wgt Single/married. No. Dependents No. Sisters 

No. Bros Parents living Father’s Occupation is 

was 

Physical Limitations 

Per Cent College Expenses earned: by Working by Scholarship by G. I. Bill 

Quality or Grade Point Average Standing in Class out of how many 

Other pertinent info, concerning scholastic achievement 


Brief Statement concerning any business or other experiences. 


List in order of preference tv'pe of work for which you are best fitted:. 
1 


3 

Do you have preference regarding future location ?.. Where?. 

Honorary Societies 

Extra-Curricular Activitic-s 


Professional Societies 

Military Service Record including dates, length of service, location, rank, and educational 
programs taken 


No. Months in active duty Are you a member of R. O. T. C. or active Reserve? 

Note: Where required I am willing to submit myself to psychological tests and physical exami- 
nations as a part of my application for employment - 

Signature: 


(name in full) 






Expanding Engineering Opportunities* 

By DONALD C. HUNT 
Industrial Coordinator, University of Detroit 


Some doubt may prevail as to wliat is 
meant by “expanding engineering oppor- 
tunities.” Wliat Avc really are interested 
in is the problem oL‘ “finding new engi- 
neering opportunilies” — expansion gen- 
erally refers to the inereasc in size of 
something which already exists and cer- 
tainly our large industries will safely do 
the job of making greater the opportuni- 
ties within their organizations. 

Before proceeding further it might be 
emphasized that wo should not - be pri- 
marily concerned with ways to lake care 
of the large number of graduales in 
1950-51-52, but with the job that will be 
imposed upon us for a long, long lime. 
Vou will agree that because of the stimu- 
lus that has been given to education by 
the G.r. Bill, there will be ever increas- 
ing numbers of students in school-many 
more than were anticipated before the 
Avar. More young men will go to College 
in the future because higher cducfation 
will be demanded in many fields now ade- 
quately supplied by graduates of sec- 
ondary schools. It is this large group 
of graduates in the years to come for 
whom we have to provide an opportunity 
for livelihood in our profession by taking 
advantage of the present economic con- 
ditions and finding and creating new pro- 
fessional engineering opportunil i(»s, par- 
ticularly in those fields which are in a 
position to utilize technical personnel to 
a good advantage. Some of tliese oppor- 
tunities are camouflaged by a question- 

* Paper approved by the Committee on 
Helations with Industry and presented at 
the Annual Meeting, A.S.E.E., Austin, 
Texas, June 15, 1948. 


able veil i)f non-professionalism so that 
many refuse to recognize them. 

In this business of finding opportuni- 
ties the organizations which are potential 
employers of graduate engineers can be 
divided into three classifications. First, 
there is the company with one or two 
engineers on its staff, or the organization 
directed by a man with engineering edu- 
cation, none of whom have ever analyzed 
themselves to the extent of finding out 
that without their engineer-background 
they would not be able to do the job they 
arc doing. Yet these same men contend 
that a business education or perhaps some 
other diversified field is a better back- 
ground for their particular work and 
business, when actually knowledge in 
these other fields is seldom needed. Men 
with this outlook really present a selling 
problem in the “bird-dog” w’ork of a 
placement director.' 

Secondly, is the organization with no 
technical staff, supervised by a high class 
journeyman or two, and engaged in man- 
ufacturing that generally requires syste- 
mized production. Such a company 
usually follows little or no method in its 
operations — ^sometimes is highly ineffi- 
cient through the waste of both man 
hours and material — the kind of an or- 
ganization where a young engineer with 
a little experience and a good amount of 
active initiative could probably place the 
business in the category of a successful 
manufacturing enterprise. These com- 
panies have to be indoctrinated by one 
who is willing to start in the shop, so that 
he can “get inside of things,” and create 
his own job through his own engineering 
abilities. 
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111 the third cntofrorv is tlie company 
which hires one or two engineers a year 
and never knows whore to find tliein. It 
sounds silly does it not? This year we 
were contacted by six different companies 
who had written to several Universities - - 
believe it or not — as a last resort in the 
recniitinj^ of en^ineeriiifi: personnel. They 
had novel' contacted en»in(‘erinfT colleges 
before hecaii.se they did not think the eol- 
lefjes wei’o interested in having? them in- 
terview seniors, or they felt that larger 
companies with elaborate recruitintr 
proj^rains hired all the available men. 
The.se coinjianies wen* especially catered 
to and four of them were able to hire the 
men whom they needed. Oerfainly 
these organizations will cuntinne to re- 
cruit their technical employees from the 
University as lon^ as we e^nitinnc to serve 
them. 

Let us consider some specitic in.stances 
concerning? comiianies in I he categories 
mentioned. None of these organizations 
will fall exactly into any of the <‘alegor- 
ies, but they sliould give you some ideas 
on the subject of “finding new engineer- 
ing opportunities.’^ 

Amalgamated Enginecnug Company oj 
Dearborn , M ich iyan 

The company is principally engaged in 
steel slitting, including a small amount of 
fabricating. Steel -slitting, machines in gen- 
eral arc rather specialized, and the com- 
pany has found it very worth while to 
design and build their own production 
equipment. Tliis was done primarily by 
the plant owner, a so-called self-made 

engineer,” and two skilled mechanics. 
About eighteen months ago the owner called 
the University of Detroit to hire a ” smart 
young man interested in shop work,” and 
after a visit to the plant it Avas decided 
that one of the better students, especially 
interested in design, could very easily ivork 
into a key position in the organization AVitli 
a few months work in tho shop. After 
about five months of rather hard produc- 
tion work the young man was asked to help 
with a design drawing, and he has been 
doing the design and production layout 
work ever since. The company is now 
building a new plant, and it is likely that 


the you Jig eiiginoer will eventually he plant 
superintendent. 

Klem Chemical Company of Dearborn, 
Michigan 

The principal business of the company is 
the manufacture and sale of industrial de- 
tergents. The president of the company is 
a graduate chemical engineer and two years 
ago his chief assistant Avas the ” shipping 
and receiving plant manager” type of in- 
dividual AA'hose duty it Avas to keep the bar- 
rels of chemicals coming in, mixing them 
together, and ahipj)ing them out. At that 
time the president Avas looking for a man 
to do a little ”tcst tube Avork” in an old 
Avashiiig machine into AAdiich they tliroAv 
greasy machine parts and some of their 
detergents to see if the jiarts could be 
cleaned. One of tho cjiemical engineering 
seniors thought it looked like an oppor- 
tunity, and he Avent to Avork setting up a 
Avell-organized laboratory Avith some mod- 
ern equipment for detergent investigations. 
Six months later he had developed some 
new industrial cleaning compounds in the 
much improved laboratory, and as a result 
Avas given a sizeable interest in tho com- 
pany. The senior lias been a ineniber of 
our Engineering Faculty for the past year, 
as well as Avorking as a consultant for Klem 
Chemical Company. He is now back Avith 
the company, directing a greater part of 
their Avork, including the trnining of some 
cooperative engineering students toward a 
sales engineering career. 

Praehler Electric Insulation Company of 
Chicago, Illinois 

Early this spring an inquiry Avas received 
from the company regarding an opening 
for a young graduate electrical engineer. 
All invitation Avas extended to the company 
to interview the seniors AA’ho Avere interested 
in the position. One of our graduates of 
the class of 1948 was selected, and I per- 
sonally feel the opportunity is one of the 
best offered to this class. 

Those are the facts, but here is the story. 
For about twenty years the company has 
usually hired one engineer each year, gen- 
erally someone “self-made” who could do 
the job because of his extensive experience 
rather than because of his education. They 
have usually recruited through newspaper 
want-ads, but they were never able to got 
young men to apply. This year they wrote 
to several Universities and only one ex- 
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tondcd tliem an invitation. The company 
nov(T knew that engineering colleges al- 
lowed small companies to interview their 
students, and actually did not expect that 
anyone would extend them an invitation. 
It was niucli less expensive for them to 
send a representative to Uetroit tlia^ it has 
been for tlumi to use newspaper advertise- 
ments, and then have to read hundreds of 
applications of umiualified people. We feel 
sure that another company has been added 
lo those who will recruit annually at the 
University of Detroit, and several other 
Universities missed an excellent oi)portunity. 

Ifordwaro Mutual Casualty Company of 
Slevnis Pointy IVisronsiii 

The positions offered by this organization 
were new to us, and it is reasonable to as- 
sume that there arc many other similar op- 
])ortunities whore no attempt has been made 
to place young engineers. The company is 
ill the insurance business and has experi- 
enced difficulties in interesting engineering 
graduates in the held of safety engineering. 
^^ost casualty eomiianies have reprekmta- 
tives who visit insured ])laut8 to investigate 
plant safety programs, and unfortunately a 
number of these* men are busin(*ss school 
graduates with little or no industrial inter- 
est 01 experience. A second interesting 
liliase of their work is the selling of indus- 
trial insurance where certainly there is an 
ojiportunity for the young man wiio can 
talk the language of industry to be of great- 
er service to manufacturers than the aver- 
age insurance salesman. 

Sta/o of Michigan 

The most important development in my 
opinion that we have had at the University 
of Detroit toward new' opportunities for 
engineers is the program now being planned 
by the. Department of Mental Health and 
Stale Department of (Corrections of the 
State of Michigan. 

Through he efforts of the Michigan State 
Civil Service Commission, the Department 
of Mental Health has been interested in 
the training of mechanical, civil, and archi- 
tectural engineers to supervise the operation 
and maintenance of the equipment and fa- 
cilities of the large state asylums and hos- 
pitals. One of the strongest supporters of 
the program has been the Director of the 
Department of Building and Construction, 
a registered Architect and Civil Engineer, 
who has had tremendous difficulties in deal- 
ing with the licensed steam engineers now 


in charge of these institutions. The State 
is continually expanding its mental health 
facilities and much of the work has been 
directed by the Steam Engineer in charge 
who has little or no knowledge of the prob- 
lems in the design and expansion of the 
necessary operational equipment. It is ex- 
liected that trained engineers will serve as 
liaison between the institutions and the 
Department of Building and Construcion 
and have complete charge of the mainte- 
nance and operation of each of these in- 
stitutions. 

The secoml program is in connection 
with the iirison industries in three large 
state institutions. At the ))rescnt time the 
position of Director of Prison Industry in 
one of the institutions is open, and there is 
no one available for the job because it re- 
quires a registered engineer Avho has had 
ex])erienco in the operation of prison indus- 
tries. The salary range for the job is 
.l!b7S0 to $8200 per year. 

Seventy jier cent of the supervision in 
the industry will retire within five years, 
and neith(‘r they nor the other thirty per 
cent are qualified for the director's job be- 
cause they have had no technical training. 
The industrial operations are rather poorly 
organized with a very low' rate of efficiency 
because of the lack of qualifications of the 
supervision and management, and it is ex- 
pected that young engineers, properly indoc- 
trinated with the problems of prison indus- 
tries, will do the kind of job that is so 
badly needed. Obviously, with no possi- 
bility of anyone coming up from "within 
the ranks," the training will have to start 
at a supervisory level. Such a program of 
training is rather unique, and it promises 
to bring forth some interesting situations. 

The extensive potential of such programs 
can be realized if w'c will consider what the 
State of Michigan has in mind — 105 posi- 
tions in 25 institutions — then consider this 
as an average throughout the forty-eight 
states. One can easily visualize over 5000 
new jobs. I am sure they are all new jobs 
because our state officials have no knowl- 
edge of any other similar program. These 
figures pertain only to state owned institu- 
tions; just imagine what might be found 
if the direction of federal government and 
private buildings and institutions were in- 
vestigated. 

Briefly this is the story of some of the 
attempts of the University of Detroit to 
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expand the engineering opportunities for 
its students. These opportunities cannot 
be developed through national organiza- 
tions of placement directors, as some have 
advocated, but only through the individ- 
ual efforts of each college, acting in its 
own locality. Neither do these oppor- 
tunities present themselves on the sur- 
face. You will have to go into many 
unenterprising, unimpressive organiza- 
tions and industries in order to sell these 
programs. Neither can you do it from 
an office desk, by telephone and letter, 
because those people who have never used 
engineering personnel generally will not 
bother to answer you. 

Most of us arc concerning ourselv(*s 
about the next two or three years of 
graduating unheard of numbers of well 
trained engineers, when we should be 
looking five, or ten, or fifteen years into 
the future. We are not going back to 


In the 

Retention of the Taft-Hartlcy Law 
definition of professional employees and 
provisions distinguishing them from non- 
professionals was urged at a hearing of 
the Senate Committee on Labor and Pub- 
lic Welfare by a panel representing more 
than 100,000 engineers. 

Pointing out that the present law for 
the first time defines professional em- 
ployees and gives them statutory protec- 
tion instead of making them subject to 
National Labor Relations Board interpre- 
tations, as was the case under the Wag- 
ner Act, the panel told the Senators: 
“There has been a distinct trend away 
from earlier unsatisfactory conditions 
and we are well on the way toward com- 
plete abolishment of the confusion and 
distress that existed among professional 
employees under the earlier law.” 


graduating the few wc did before the war, 
and we will have to continue to find and 
develop new opportunities in the engi- 
neering profession. 

In conclusion just a few words con- 
cerning the professionalism which has 
been tossed about regarding a few of the 
positions some of the men are accepting. 
Some of you probably disagree with the 
suggestions, and there are many who feel 
these positions are not of professional 
calibre, but many well -qualified, highly 
])rofcssioiial engineers, particularly in the 
Slate government, who arc going to hire 
and train these young men, agree that 
these positions entail the kind of work 
tlnit has not been doryj by engineers, but 
should have been — these are the jobs that, 
had they been done by engineers, would 
have enabled many private and public 
enterprises to have been more successful. 


News 

The panel was sponsored by Engineers 
Joint Council and included a representa- 
tive of the ASEE. E. Lawrence Chand- 
ler, Assistant Secretary of the American 
Society of Civil Engineers, made the pre- 
sentation as Chairman. 

Citing cases decided, both under the 
Wagner Act and the Taft-Hartley Law, 
the engineers declared: “A fundamental 
difficulty with the Wagner Act, as it af- 
fected professional employees, was that 
no distinction was made between pro- 
fessional and non-professional employees 
in spite of the facts that their viewpoints 
and abilities are inherently different and 
that their conditions of employment can- 
not be made subject to a common stand- 
ard. There is no yardstick by which 
creative ability can be measured.” 
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I 

Technical institute education is a rcl/i- 
tivcly broad term in that it may bo ap- 
plied to a rather larp^e number of subject 
matter or occupational areas. However, 
a predominant trend today is to confine 
the meaning of the term to those subject 
matter fields that are closely allied to engi- 
neering education. 

Any discussion of technical inslitptes, 
when the term is so conceived, logically 
:»mst begin with the IfiiM report of the 
Society for the Promotion of Engineering 
Education entitled A Study of Technical 
Imtitnies. 

This report held that the four-year 
engineering schools of the United States 
were not adequate, either in number or 
in character,, to supply our industries 
with the desirable quota of technically 
frained employees. It stated further that 
the technical institute, uniquely developed 
and operating within its own distinctive 
field, could do much to supplement the en- 
gineering schools, to offer educational op- 
portunity to thousands of youths, and to 
case the burden of in-service training 
which industry was forced to carry. On 
the basis of the industrial economy which 
existed when this study was made, the 
report indicated that no less than 250 
institutes could meet the needs. 

In the seventeen years which have 
elapsed since the publicatioti of this 
SPEE report, much development has 
taken place and numerous other publica- 

* Presented before the Engineering Col- 
lege Administrative Council at the Annual 
Meeting, Austin, Texas, June 17, 1048. 


tions reporting a le.ss comprehensive cov- 
erage of the field have been released. 
Throughout much of the literature dealing 
with the technical institute concept, the 
findings and recommendations are, in 
general, quite similar. As our industrial 
economy matur(‘s, a resultant change in 
the structure and objective of oiir educa- 
lional organization should follow. 

As one glances back to the dynamics of 
.Vmerican education in operation, one sees 
()eriods of relative activity and periods of 
i-elative rest. For those of us interested in 
iechnical education, three periods of ac- 
livity, or transition, appear with equal 
I'larity. 

The first of these began to occur as early 
as 1840. At that time educators realized 
(hat the then existent educational structure 
was inadequate. The vigorous growth of 
our country was making demands, upon 
both agriculture and indnslry in excess 
of any real hope of fiillillineiit. The 
literature of the time points significantly 
lo the fact that men of vision recognized 
a need for a new emphasis in education. 
Ft was not until 1862, however, wdicn the 
country was in the death grip of war, that 
the people as a whole became cognizant 
of this need. As a result of this recogni- 
tion, the congress passed the Morrill 
Land-Grant Act of 1862, and therewith 
made possible the establishment of our 
agricultural and mechanical colleges. A 
period of transition had been introduced 
in the field of technical education. 

As early as 1900 educators of vision saw 
that again our system of technical edu- 
cation was failing to meet adequately the 
needs of our growing industry. Our sup- 
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l)ly of skilled mechanics, who had for 
j 2 :enerations emif,^rated in larp:e numbers 
from Europe, was no lonj^cr sufficient. As 
before, the educational literature reflected 
the apprehension of our Icadinj? school 
men concerninp^ the critical need for a 
re-empluisis. It was not until the advent 
of World War T, hoAvover, that this need 
for re-emphasis was coni])rehended by the 
people as a Avhole. Ap:ain an act of con- 
gress, this time the Smith-lTuphes lep:isla- 
tion, fi^avc nationwide, formal "ui dance 
and stimulation to the revitalizinj; of our 
technical education. A«:ain Ave had broad- 
ened the bjise in a democratic manner. 
Technical education entereil u])on a sec- 
ond period of tiansition. 

Jn both the instances cite<l, a wav had 
punctuated the development. It scorned 
as thouj^h our people recof)rnized that in 
order to survive a Avar, as aa’oII as to enjoy 
a peace, it was necessary for our edu- 
cational structure to parallel our industrial 
activity. 

We are at this time enterinf 2 ^ upon a 
third sif»niticant peiiod of transition in 
the hold of technical education. Upon 
analysis, enrrent developments can be 
shoAA’n to follow, stop by step, the de- 
velopment of previous peiiods. As early 
as the lf)20’s our leaders bejjan pointinpf 
the Avay. The studies made show clearly 
the attitudes and conclusions of our men 
of foresi^ 2 :ht. This time it Avas not the 
engineerinjT^ college nor the vocational 
school which Avas envisioned. It was the 
technical institute. This time, Avith the 
emergence of World War II, even the 
most sluggish thinker could recognize the 
acute, the almost fatal deficiency in the 
supply of technically-trained personnel. 
World War II Avas fought in our factories, 
on the production lines, as aatII as at the 
battle front. To survive war, as Avell as 
to enjoy peace, we need trained men in 
the myriads of technical assignments in 
industry. 

You all recall the feverish activity of 
our colleges during the recent Avar. The 
United States Office of Education sent out 
the call. Our colleges and universities 
responded. There were the E.D.T., E.S. 


M.D.T., and E.S.M.W.T., initials familiar 
to most of you. In these three Avar pro- 
grams Purdue University trained over 
sixty-thousand persons for employment 
in Indiana industries. Others schools re- 
acted similarly to a greater or lesser ex- 
tent, so that the total trainees in these 
programs exceeded on and one-half mil- 
lion. 

Hut such training was for an emergency. 
Tt Avas temporary. lIoAAwer little or how- 
ever great the benefit to industi-y and to 
the Avar effort of this activity, it held no 
promise for a continuing, well-])alanced 
reorientation of our educational activity. 

Tt AV’as at this point that attention Avas 
s(piarely directed to the consideration of a 
long range, permanent plan, a plan Avhich 
would bring our formal educational ac;- 
ti\diy more nearly into line with the real 
environment in which it o])erated. 

T[ 

The Purdue rnivei’.sity T)iAdsit)n of 
Technical Tnshtules was established in 
1042. It is a part of tlie permanent plan 
of Purdue. Ft offers a ])rogram of inten- 
sive, specialized study designed to meet 
today^s industrial needs lor tecdinically 
trained employees. Six dilferent cur- 
ricula arc olTered. Each cui ric'ulum has 
as its object iA'c the training of persons 
for a small, closely I’elated cluster of jobs 
in industry, and includes studies intended 
to develop social understanding as well 
as tcclinical competency. The positions 
for Avhich the training is giv(*n are tech- 
nical in character, and lie belAA’cen the 
professional engineering activities on the 
one hand and the skilled crafts on the 
other. High-school graduation is a pre- 
requisite for admission, and credit granted 
for the courses studied applies toAvard a 
technical institute diploma. Each plan of 
study is two years in length, although 
there is opportunity for additional spe- 
cialized study. None of the Avork is given 
on the campus in Lafayette, but is offered 
in six extension centei^ located in various 
industrial cities. Instruction, for the most 
part, is given in formal classes, a high 
percentage of Avhich are laboratory. Full- 
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time day students and part-time evening: 
students are enrolled. 

Classes were first offered in .1943 at 
the extension center located in Hammond. 
At that time only pari -time evening: 
courses were scheduled and the first rej^is- 
tration notled only 30 students. The 
Technical Institute program was expanded 
to other centers from time to time. Tii 
1945 full-time day students were admitted. 
In September of 1947 six centers, Ft. 
Wayne, Gary, Hammond, Indianapolis, 
Michigan City and Miincie, w(*re in full 
operation with a total enrollment in ex- 
cess of 1,000 students, about one-half of 
which attended full time. 

At present the six curircula offered are: 
Building Const ruc'tion Technology, (3iemi- 
cal and Metallurgical Technology, Draft- 
ing and Mechanical Technology, Electrical 
Technology, ProdiictK)n Planning Tech- 
nology, Supervision and Production Tech- 
nology. Each is organized in a similar 
way. There is a core of fundanumtal, 
technical material covering nial hematics, 
chemistry, physics, drawing, and Knglisli. 
This composes about one-half of the total 
l)rogram and is the same for each <'iir- 
riculum. Likewise a uniform list of non- 
technical studies is a rcfpiii'ed part of each 
curriculum. This list of courses embraces 
economics, government, psychology, and 
speech, and totals about one-seventh of 
the wdiolc requirement. The remainder of 
each program, roughly one-third of the 
total, is corai^osed of specialized courses 
in the particular major field. The dis- 
tribution of time between technical, spe- 
cialized and general subjects is constantly 
being scrutinized to make certain that 
those who complete technical institute 
programs have an appreciation of good 
citizenship and human values as well as 
technology. 

Each of the courses is specifically de- 
signed to give the students a** maximum 
amount of instruction which is usable in a 
limited time. Emphasis is placed upon 
the practical, the applied, rather than 
upon theoretical study. Some courses are 
unique in content and purpose. Others 
have their counterpart in courses in an 


cmgineering curriculum, but the treatment 
and the emphasis are different. 

Much of the unique quality of the Tech- 
nical Institute is derived from its teaching 
staff. Part-time as well as full-time 
teachers are used. Part-time teachers are 
used more frequently in evening classes 
than in day class(5s. In general they teach 
courses lying within the field of their 
daily work experience. For this reason 
they bring much that is practical, much 
that is applied into their teaching. At 
in-csent, the full-time, staff numbers 45. 
These teachers are responsible for doing 
the major portion of the day time instruc- 
tion. Four qnalilications 8f this staff are 
of major importance: (1) previous in- 
dustrial experience, (2) personal interest 
in and enthusiasm for the Technical Insti- 
tute, (3) sound academic training, (4) 
previous teaching experience. 

The student body of the Technical In- 
stitute has some interesting characteris- 
tics. To date over ninety-seven percent 
of the students enrolled have been men. 
While there a])pein* to be excellent in- 
dustrial opportunities for women who re- 
ceive this training, few have availed them- 
selves of it. An increase in this number 
may take place in the future. Another in- 
teresting .statistic concerns the previous 
academic training of the students. While 
the program does not presume to give as 
comprehensive a coverage as does the four 
year college cour.se, there were, at the last 
analysis, nearly seventeen per cent of the 
.students who had ha<l previous college 
instruction. A few of these students have 
held bachelor degrees. A majority of 
all the students have had some earlier 
work experience. 

Student reactions are diversified and 
quite frequently emotionally-toned. Some 
students support the program with an 
almost religious fervor. Others take the 
more prosaic attitude that this is the only 
program they have found which prepares 
them for the kind of employment they 
want. Still others express a certain hu- 
miliation because the Technical Institute 
does not grant the bachelor degree. A 
number of students express regret that 
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credit earned for courses in the Technical 
Institute is not transferable to a larjje 
number of similar schools in the country. 
It is not so much that such students wish 
to leave, but that they want the security 
which comes from beinj;' a part of a larj^e 
and recognized activity. It seems certain 
that the accrediting ])rogram now being 
sponsored by the Engineers Council for 
Professional Development will do Tiinch 
to alleviate this feeling of uncertainty. 
Thirty-three students were graduated as 
Associate Technical Aides before the pres- 
ent year. Roughly one hundred fifty 
more Avill be graduated June 2fi, 1948. 
Of those alreaay on the job the majority 
are working in technical capacities, most 
frequently in industrial engineering de- 
partments. A recent follow-up showed 
that their superiors held attractive goals 
in view for about ninety per cent of the 
graduates. Of the one hundred fifty to 
be gi'aduated this term, all have either 
accepted emi)loyment or can do so from 
the contacts already made. Indiana in- 
dustries would take ten times the number 
of graduates available in certaip fields. 

Industry as a whole has been most coop- 
erative and helpful. Thanks in no small 
measure to the enviable rc(ford established 
by the Purdue graduates in Engineering, 
industries have felt that the Technical 
Institute would do an equivalent job in 
its own field. The activity has been sup- 
ported through its entire development by 
the industries of the state. Many students 
have worked part time during their school 
enrollment, either on a cooperative basis 
or as free lance employees. To date a 
limited number of genuine cooperative 
programs are in effect. The most recent 
of these was developed in cooperation 
with the Inland Steel Company of East 
Chicago, Indiana. The plan was initiated 
last term. Under this plan forty-four 
full-time employees started attending spe- 
cific classes one day each week. The 
schooling for each student will last a 
period of two years. Our discussions with 
the company lead us to believe that the 
number of students will be increased to 
two hundred when the fall term starts 
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in September. This Purdue-Inland Steel 
cooperative program is cited to show that 
the Technical Institute, in order to fill its 
real function in society, should and can 
work closely with its contemporary in- 
dustrial institutions. 

What do(»s the fuliii-e hold for the 
Technical Institute at Purdue f The pro- 
gram is too new' and the experience is too 
brief to enable one to predict. with much 
certainty. There is, how'ever, a reason- 
able basis for a few rather general state- 
ments. One, if the jierformance of the 
first graduates is of high quality, the op- 
portunity for those who follow will be 
assured. Two, if the program maintains 
an attitude of genuine flexibility which 
will enable it to integrate instruction with 
the changing needs of the times, it need 
not fear the stagnation and rigidity which 
have charactei‘iz(Ml all too many educa- 
tional activities of the past. Three, and 
last, the Purdue program (juitc likely will 
stand or fall as does the whole trend of 
technical iiistilule development in the 
country. 

Ill 

What, then, is the fiilure for this in- 
clusive group of schools calh*d technical 
institutes ? 

Programs arc presently in operation at 
other state schools not too different from 
Purdue. This reference is to such schools 
as the Pennsylvania State College, the 
Oklahoma Agricultural and Mechanical 
College, and the Georgia School of Tech- 
nology. As at Purdue the technical in- 
stitute is, in each case, closely allied to a 
state engineering school. Recognizing dif- 
fering needs due to geographical loca- 
tion, one must concede -that all of these 
programs should eventually develop in a 
similar manner. It seems a fair predic- 
tion that, in the future, other state engi- 
neering schools will, in like manner, 
sponsor a technical institute. 

There is also the significant develop- 
ment being carried on in New York State. 
This is representative of «ii type of public 
program which has evolved in varying 
form in California, Connecticut, New 
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Jersey and Massachusetts. A number of 
these schools are in a process of organiza- 
tion or reorganization. It is difficult to 
evaluate critically their relative place in 
the entire pattern of technical institute 
development. Two things, nevertheless, 
seem to be characteristic. One, these 
schools offer a more diversified suli.ject 
matter than do those which are divisions 
of state universities. Curricula in agri- 
cultural, biological, and commercial fields 
are almost as numerous as curieula in 
fields closely related to professional engi- 
neering. There is no question that such 
diversity is a desirable and genuinely 
needed development. Two, these schools, 
being sponsored by states or municipali- 
ties, can be expected to liave real con- 
tinuity and permanence. 

In addition to these two groups of 
publicly supi)orted schools there are a 
number of privately endowed iecl\uieal 
in.stitutcs. Some of these schools, such as 
the Franklin Technical Institute, the Ohio 
Mechanics Insfitulc, the Rochester Insti- 
tute of Technology, and the Wentworth 
Institute, have enjoyed a long and suc- 
cessful history. In general such schools 
tend to stress shop activities to a marked 
degree. At the present time it seems rea- 
sonable to believe that the future of en- 
dowed schools such as these is secure. 

There is also a considerable number of 
proprietary technical institutes. SucJi 
schools are frequently organized to offer 
instruction in only one subject matter 
area. When such schools are carefully 


organized and managed, and when they 
sincerely meet a genuine need, they fill a 
unique and important place in our pattern 
of education. Examples of such finan- 
cially self-sustaining schools are the Bliss 
Electrical School and the Capitol Radio 
Engineering Institute. 

Somewhat different, yet functionally 
the same as the technical institute, are the 
junior colleges which offer terminal pro- 
grams. In the past, the curriculum of the 
junior college has been to a marked ex- 
tent dominated by state universities and 
other important institutions of higher 
learning. This has resulted in a program 
largely a replica of the fii%i two years of 
the regular four-year work. In our pres- 
ent transition, however, terminal curricula, 
both vocational and general, have been 
introduced. Starrak and Hughes in the 
recent book “The Now Junior College” 
state that “Terminal curricula arc de- 
signed for students who wish in one or 
two years to . . . acquire vocational train- 
ing which will lead to employment in semi- 
professional fields.” These authors hold 
further that a few junior colleges have 
whole hcartcdly attacked the problem of 
providing such instruction without sacri- 
ficing their regular college offerings. The 
success of such ventures, they claim, casts 
doubt upon the argument that non-degree 
and regular instruction cannot be carried 
on in the same institution. There is rea- 
son to believe that more work of this char- 
acter will be developed in junior colleges 
as time passes. 



Telling the Story of Engineering Reseatfh 

By JOHN 1. MATTILL 

Secretary y Engineering College Eescarch Council; 

Assistant Director of News Service, Massachusetts Institute of Technology 


“Unique” is one adjective universally 
applied to the winter session of the Engi- 
neering College Research Council in 
Washington, D. C., on Novem])or 8, 1948. 
Seven speakers, all authorities in the 
newspaper, magazine, and radio field, 
told the asscm])le(l college and research 
administrators about the problems and 
methods of those media upon which all 
engineering depends for its contacts 
within and beyond the profession. The 
specialists spoke to the general title, 
“Telling the Story of Engineering Re- 
search.” 

Scientists and journalists have come to- 
gether for similar meetings on rare previ- 
ous occasions —but never, so far as the 
E.C.R.C. knows, in a program specifically 
developed for engineering research. One 
of the Washington speakers said the 
subject “hits at the roots of some of the 
towering problems which confront our 
society today.” Another cfilled it “the 
most important activity every college and 
every individual scientist should concern 
himself with.” 

A complete Proceedings of the 
E.C.R.C.’s Washington meeting is now in 
prepjiration ; it will be supplied to all 
E.C.R.C.-member institutions and will be 
available to other A.S.E.E. members fol- 
lowing its publication, notice of which 
will appear in the Journal of Engineer- 
ing Education. Meanwhile, there follow 
selected excerpts from the seven speakers' 
remarks. 

* * • « 

If democracy is to continue without an- 
other long interval of general authori- 
tarian darkness, the great mass of our 


people must learn and appreciate what 
scientific methods and principles are, 
what they can (and cannot) do to make 
our lives more comfortable, more secure, 
more humane -and what they cannot do 
in the face of lagging public opinion, 
dogmatic legislation^, forced recruitment 
or diversion of effort Avben war is a world 
epidemic. 

If higber education is not to stand still 
or retrench, its benefits to society at 
large must be increasingly apparent to 
the public, for the public and government 
will gradually have to shoulder the finan- 
cial burdens formeidy borne by the en- 
lightened and wealthy. So the question 
can be put on a very practical h*vel for 
you. 

Let me assure you, the work of a news- 
paper science editor is not easy. Simple 
words, appropriate allif orations, similes, 
examples the public can understand, are 
often hard to find on the spur of the 
moment to explain scientific terminology. 
It is especially hard when no advance 
copy of a scientific paper has been made 
available for us to study. Many times we 
must depend upon hurried notes made in 
a darkened lecture room and try to re- 
discover what Avas said, or Avhat we 
thought was said. Meanwhile, in the 
room beyond, the teletype jangles as edi- 
tion time nears. 

Thus it is that a scientist stands a much 
better chance of being quoted correctly 
if reporters have in writing the substance 
of what a technical paper is about, in ad- 
vance. Hut the scientist who has taken 
care to provide a non-fbchnical abstract 
for the press should not be disheartened 
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if it does not appear just as he wrote it. 
Most large dailies have an iron-clad rule 
that every release must be rewritten be- 
fore it appears in the paper. 

I frequently hear the thought ex- 
pressed, “My work is too technical for the 
public to understand,” or “I don’t want 
to talk about it yet; my results are not 
conclusive enough.” I have proven to 
my own satisfaction many times over 
that no scientific study is too techniccal to 
explain to laymen unless it is of conse- 
quence only because the findings add some 
details to the general bcaekground of 
knowledge. 

To separate ncAvs of real scientific ad- 
vancement from things of small impor- 
tance to the general public, I generally 
asks two (piestions of each potential sci- 
ence story : (1) Does it sliow how research 
jind engineering arc helping to overcome 
human lack and physical limitations? and 
(2) Is this a subject of interest to all 
readers who wish to be informed ? ^ 


There are two sides to the gulf that 
separates the lay reporter from the 
highly-trained, highly-specialized scien- 
tist. By and large it is a tremendous 
gulf, and no half-measures will bridge it. 
If the press shows a willingness — and I 
am proud to believe that it not only does, 
but increasingly will do so in the future 
— to bridge the gap from its side, then 
science can do no less. 

A regrettable sum of scientific writing 
for the lay press is nothing but nonsense 
fortified with technicalities — and it is 
largely the fault of science that this is so. 
The avalanche of utterly unintelligible 
English which is dumped upon the long- 
suffering press by science in a single yeai* 
is ghastly. 

If you must speak of torque or torsion, 
borrow a cigar from one of your col- 
leagues, twist its ends in opposite direc- 
tions, and show the twisted fragments to 

1 Preceding paragraphs from Applied 
Science in the Daily Press," Herbert B. 
Nichols, Science Editor of the Christian 
Science Monitor and Past President of the 
National Association of Science Writers. 


the puzzled reporter sitting at your feet. 
His face will light with the beneficent 
light of the daw-n, and he will love you 
forever and forever. For you will have 
slain a dragon in his way.- 


Science Service, the institution for the 
popularization of science, was founded in 
1921 by men who realized the immediate 
need for accurate, “palatable” informa- 
tion about science. For the first years of 
its life, the institution Avas engaged in 
a great crusade.-’ Today, it is proud to 
be in a highly competitive situation, 
racing with and siipi)orti!ig the efforts of 
all types of popular media to bring sci- 
ence to the public. 

Science Service has always sought to 
tell the story of scientific and technolog- 
ical progress as news. Its newspaper 
syndicate services now include a daily 
leased Avire report of 800 Avords reaching 
ncAvspapers across the nation, a daily 
mail report to ncAvspapers, a weekly sci- 
ence page, and other syndicated services. 

News of science, prepared for the news- 
})aper syndicate, is also published by Sci- 
ence Service in the Aveekly Science News 
Letter; Chemistry magazine is a monthly 
Science Service publication. Oldest sci- 
ence program on radio is Adventures in 
Science, conducted by Watson J^avis, Di- 
rector of Science Service, over the Co- 
lumbia netAvork.^ 


There is also a growing demand for 
ncAVs of engineering in magazines of gen- 
eral circulation. The problem here is 
entirely different from that involved in 
disseminating information about engineer- 
ing research through the medium of the 

■-« Preceding paragraphs from "The 
‘Working Press'," John M. McCullough, 
editorial staff of the Philadelphia Inquirer. 

8 The story of Science Service is told by 
Watson Davis, Director, in "The Rise of 
Science Understanding," Science, Septem- 
ber 3, 1948, Vol. 108, No. 2801, pp. 239-46. 
Reprints are available from Science Service, 
1719 N Street N.W., Washington 0, D. C. 

* Preceding paragraphs from "Science 
Service, ’ ' Ron Ross, News Editor of Science 
Service, Inc. 
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newspapers; the larger group of maga- 
zines today rely not only on interesting 
titles but on interesting art work, either 
photographs or drawings, to attract their 
readers. And these must be of “eye- 
catching” quality. 

The engineer is inevitably going to he 
startled by the idea of translating his 
research into what a magazine art director 
would call a “stopper” or an “eye- 
catcher.” But dramatic treatment can, 
by careful cooperation between artists 
and scientists, be highly accurate. 

When a magazine undertakes an article 
which must be illustrated, it usually cm- 
plo3^s highly competent photographers, 
as interested as the engineer in accurate 
portrayal. If the cof)i)erating engineer 
is doubtful about the elTectivenoss of a 
certain picture Avhich may be suggested 
by a photograplier, it is advisable (never- 
theless) to take the picture he has in 
mind. Often this is done with the stipu- 
lation that it will not be published unless 
the cooperating engineer is satisfied with 
the result. Most editors will allow the 
engineer to sec an ^*ntirc article before it 
is published, but in asking for such criti- 
cal reading editors arc not seeking cen- 
sorship of style. 

Magazines have a special problem : 
they lack the “spot news” appeal of the 
daily press and the technical appeal of 
the engineering magazines. Their task 
of making technical developments com- 
pete with more popular subjects can only 
be done with the fullest cooperation of 
the technical experts. The engineer 
must rely on the editor^s point of view as 
much as the editor must rely on the engi- 
neer's technical wisdom.'’’ 


With radio, the important thing to re- 
member is that the listener makes the 
ultimate choice ; -he picks from the com- 
plex fare that is served up to him those 
things that he most wants to hear. This 
problem has an additional aspect: the 

c Preceding paragraphs from * ‘ Photo- 
graphs and Diagrams: How the Magazine 
Can Help," Edward D. Fales, Associate 
Editor of Sdenoe Illustrated. 


reader has paid for his newspaper or 
magazine; what he gets on the radio is 
free and bears no economic compulsion. 

The common ground between the sci- 
ence specialist and the rjidio*specialist is 
the frame of reference of the listener. 
Our problem is this: How can we apply 
the frame of reference of the average 
citizen to the material and method of sci- 
ence? We can do so by extracting from 
the research picture those aspects which 
meet the average citizen's problems and 
desires: the ideas and things that may 
challenge, stimulate, inform, entertain, or 
assist him. This is the key. The research 
laboratory is privileged to have science 
for science's sake. On the radio, we can 
only have science for the listener's sake.® 


There is no subject more newsworthy 
than scientific research; it appeals to the 
public, but particularly it appeals to the 
readers of technical publications, the 
“business press.” 

While a prepared statement of some 
sort is very necessary for the guidance of 
the business press writer who will handle 
a story, an opportunity should be given, 
if at all possible, for the writer to ask his 
own questions about the development. 
Each business paper wants a story that 
is different from one appearing in a com- 
peting publication; if a writer has a 
handout only, he has little chance to de- 
velop an article that will be different 
from that appearing in other publica- 
tions. 

Research laboratories are located in 
many places where the press is not nu- 
merously represented, but I know of no 
business paper that would not make an 
arrangement with someone, even in the 
smallest community, to supply reports 
from a research laboratory if there was 
any prospect of a reasonable amount of 
news.^ 

0 Preceding paragraphs from ' ' Science on 
the Radio," Irving J. Gitlin, Science Di- 
rector, Columbia Broadcasting System, Inc. 

7 Preceding paragraphd^ from ' ‘ The Busi- 
ness Press," Paul Wooton, President of the 
National Conference of Business Paper 
Editors. 
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The technical engineering press is an 
integral part of the business press; like 
any other business paper, a technical 
journal addresses a unified group of 
readers, all of whom work in the same 
iicld. As with any other business paper, 
the subscribers read it solely to get prac- 
tical aid. in carrying on their specialized 
vocations. It takes a great deal more 
work and knowledge to write a story 
suitable for a few strictly technical mag- 
azines in any engineering field, and the 
resulting readership, at best, will be 
measured in thousands rather, than in 
millions. But do not measure the effec- 
tiveness of publicity by counting only 
reader noses, for the readers of these engi- 
neering magazines are a select group — 
alDOut the only men anywhere who can 
make any real use of your research in- 
iorniation. 

Each specialized engineering maglizirie 
will require its own special slant on any 
n'scarch story. 1C you arc riinniiig a 
major research on the properties of stain- 
less steel, this should be reported in five 
different ways for five tcclinical maga- 
zines concerned, respectively, with the 


steel industry, arts and decoration, archi- 
tecture, chemical technology, and machine 
design. 

What the technical magazines really 
need is a tip service; many of us in engi- 
neering journalism arc now regularly 
overlooking important research stories 
in our fields because they are not speci- 
fically brought to our attention or are 
buried in bulky tabulations in projects 
outside of our fields. When we do hear 
of projects that concern our readers we 
are perfectly willing to do our own writ- 
ing, studying and digesting of long tech- 
nical reports.® 


If ever two broad fields of endeavor 
dwelt under the same roof tree, science 
and journalism do. I hope that this pro- 
gram may have indicated how we may sit 
down at the same mess, share our bread 
and salt, our water and wine ... as, in- 
deed, we must do.® 

» Preceding paragraphs from ‘‘Research 
in the Engineering Press,'' Philip W. 
Swain, Editor of Power, 

0 Preceding paragraph from “The ‘Work- 
ing Press' '', McCullough. 


Divisions 


The Engineering Drawijig Division of 
the AS EE held its Mid- Winter Meeting 
at the Ohio State University on January 
29, 1949. F. G. Iligbce gave an illus- 
trated lecture on “The History of Draw- 
ing.” Other speakers included: A. H. 
White, “Contribution of Engineers to the 
Industrial Age”; W. L. Everitt, “Engi- 
neering Research” ; P. N. Lehoezky, 
“Engineering Education”; B. R. Van 


Leer, “Professional Responsibilities of an 
Engineer”; L. E. Schick, “Military 
Graphics”; II. W. Stertzbach, “Develop- 
ment of Railroad Rolling Stock Special- 
ties”; J. A. Flint, “Development of Con- 
veying and Mining Machinery”; G. R. 
Logue, “Trends in the Design of High- 
way Bridges”; and S. Renshaw, “The 
Visual Third Dimension.” 



Summary of E. C R. C. Meetings Held During 1948 


Tlie two imjioi’liint incictint^s of the 
Kiigiiioering (College* Kosoarch Council in 
1J)48 incliul(* Ihc annual mooting at Aus- 
tin, Texas, Juno Ki and the Winter meet- 
ing in AVasliington, I). C., Novornbor 8. 

At llio Annual mooting, institutional 
roprosontativos ])lanned the distribution 
lirogram for the K.C.R.C.’s brochure, 
^‘Tbe Piiy-OfT in Uosoarcb,” which was 
very favorably n'coivod. Tlioy decided 
on a joint distribulion by individual 
membor institulions to alumni and friends 
and by the ooniral organization to prin- 
cipal industrial rosoarcli laboratories. 
The representatives voted not to publish 
at this time a second and similar volume 
giving ease histori(*s from other member 
institutions. 

Plans for a new issue of ^‘Review of 
Curreiit Research and Directory of Mem- 
ber Institutions^' were also reviewed at 
the Annual meeting. Members decided 
the E.C.lt.C. should cooperate with the 
Association of Land-Grant Colleges and 
Universities in the submission of (jucs- 
tionnaires for information to eliminate 
duplication of work. 

The Chairman, F. M. Dawson, an- 
nounced that the next Annual meeting 
Avould be held at Rensselaer Polytechnic 
Institute, Troy, New York, during June 
1949. 


At the Winter meeting in Washington, 
D. C., the E.C.R.C. Executive committee 
continued the appointment of Mr. John 
I. Mat till as Secretary and appointed Mr. 
John P. Weber as Assistant Secretary in 
the office of the chairman. 

The Secretary reported on administra- 
tive activities including the second print- 
ing of ^'The Pay-Off in Research” and 
editorial work on the “Proceedings of the 
1948 Annual Meeting.” 

The Executive committee also author- 
ized the chairman fo proceed with publi- 
cation of the 1949 “Review of Current 
Research,” and made tentative plans to 
preserve and circularize the papers pre- 
sented at the Winter meeting. 

Besides discussing initial program 
plans for the 1949 Annual meeting at 
Rensselaer Polytechnic Institute, the com- 
mittee considered bringing the Research 
Council into participation in the confer- 
ence on the Administration of Research 
at the Pennsylvania State College, pro- 
vided other groups concerned with the 
conference favored such participation. 

The Executive committee also voted to 
continue the Committee with Industrial 
Research Groups under the chairmanship 
of Dean W. A. Lewis for the balance of 
the year with recommendations foi- 
liaison with the A.S.E.E. Committee on 
Relations with Industry. 


1948 E. C. R. C. Proceedings Available 


Publication of the Proceedings of its 1948 
Annual Meeting at Austin, Texas, has been 
announced by tlie Engineering College Re- 
search Council. The contents include 
''Cancer Resenreh Needs Engineers," by 
Dr. C. P. Rhoads, Director of Memorial 
Hospital, New York City; "Problems and 
Importance of High Temperature Metal- 
lurgy," by Dr. C. T. Evans, Jr., Chief 
Metallurgist for the Elliott Company, 
Jeanette, Pennsylvania; a national survey 


of research projects in mechanical engineer- 
ing; a symposium on tho administration of 
sponsored research in four educational in- 
stitutions; and the Annual Reports of the 
Officers of the Engineering College Research 
Council. 

Copies of the 1948 Proceedings are avail- 
able from the Office of the Chairman of the 
Engineering College ReBqjp.rch Council, Dean 
F. M. Dawson, at the State University of 
Iowa, Iowa City, Iowa, at $1 each. 
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Geology for Civil Engineers 

By JOSEPH M. TBEFETIIEN 
Professor of GcoJopy, University of Maine 


Tho relationship between eivil engineer- 
ing and geology is as old as the hills, man- 
made hills that is. Egyptians built endur- 
ing and, to borrow a Hollywood adjective, 
colossal structures of stone on secure 
foundations. Today there are many to 
whom the structures of ancient and medie- 
val engineers represent the peak of stru- 
lural achievement. There is, hoAvever, a 
Nast gulf between a pyramid and an em- 
pire state binding. At every hand in, the 
modern world are wonders more woiutrous 
tlian the classical seven. In modern engi- 
neering safety factors have been reduced ; 
innovation of all kinds, of materials, of 
mctho(ls, of function, have been intro- 
duced. And the scales of size, weight, and 
use have been multiplied many fold ac- 
cording with the advances of technology. 
No structure, however, is better that its 
foundation or than the material it is made 
of. Indeed, the majority of modern fail- 
ures are those due in some measure to 
underlying geological causes. AVith recog- 
nition of the.se causes of failure, and be- 
cause of the responsibility inherent in 
heavy construction, which in the building 
of a single large dam may entail hundreds 
of lives and millions of dollars worth of 
property, the use of geology as a tool 
of engineering has become an integral 
part of modern engineering practice. 

In a competitive economy, good engi- 
neering is not creating the best possible 
structure ; good engineering is making the 
most economical structure that will satis- 
factorily fulfill its purpose. In the in- 
terests of economy, therefore, as well as 
of safety, more and more use is made of 
geological skill: in the investigation of 
sites; in the search for construction 


materials; during construction; and in 
some types of engineering, continuing 
through operation and maintenance. Il- 
lustrations of economy in construction 
made by virtue of geological examinations 
are commonplace today. A few examples 
will illustrate the point. The decision to 
leave unlined a nineteen mile sti'ctch of 
the Friant-Kcni Canal, based on knowl- 
edge of the underlying rock, saved an 
estimated $2,000,000.^ At Kortes Dam, 
Wyoming, it was considered that no local 
sand and gravel suitable for concrete was 
io be found. A geological examination 
revealed a suitable source close by.^ On 
a county road job in Maine several years 
ago a crew of forty men, four trucks, 
and a shovel operator were kept idle for 
half a day while the engineer in charge 
lore wildly around with a test pit crow 
trying to locate a new gravel bank — the 
shovel had been set into a bedrock ridge; 

I he new spot selected for operation proved 
(o be the same. In one state, a soils spe- 
cialist conducted a material survey for a 
twenty mile stretch of concrete highway. 
His boast was that every slope within ten 
miles of the job was test-pitted. He over- 
looked some “flats” of glacial outwash. 
Evidently even on small jobs economies 
are possible if geology can be applied at 
tlie right time and place. 

Application of Geology in Civil 
Engineering 

The civil engineer meets a variety of 
problems in Avhicli geological training is 

1 Rhodes, R., and Irwin, W. H., * * What the 
Engineering Geologist Does,’' 'Engineering 
News Recordj Vol. 139, 1947, p. 528. 

2 Ibid. 
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of service. Inevitably he will lenrn more 
geology in the field and in practice than 
can be taught in classroom or college 
laboratoiy. But he will learn it more 
quickly and apply it more effectively if 
his engineering course has included the 
basic principles of geology. Several spe- 
cific aims of a properly organized course 
ill geology for engineers may be par- 
ticularized. 

First: it gives the engineering student 
a systematic knowledge of materi-als, their 
occurrence and properties. Although 
every contractor or engineer who deals 
with rock or soil gains this knowledge by 
experience, the ‘^practical” way, the path 
is smoother and straighter for the young 
engineer who has studied them under pro- 
fessional guidance. The sources, types, 
and characteristics of geological materials, 
therefore, are geological fundamentals for 
engineers. 

Second: foundation problems are di- 
rectly geological. Buildings, bridges, 
dams, highways, and other structures are 
))nilt on or in some natural material. 

Third : excavation, whether open oi* 
undergroun<l, can be more intelligently 
planned, directed, and more safely car- 
ried out if cognizance is taken of the 
type and .structure of the material to be 
removed. 

Fourth: a knowledge of stirfacc leaders, 
their methods of erosion, transportation, 
and deposition, is essential for river con- 
trol, coastal and harbor works, soil con- 
servation, and other projects. 

Fifth: a knowledge of groundwater oc- 
currence and the elements of groundwater 
hydrology is helpful in many branches 
of engineering practice: in sanitary engi- 
neering, water supply, land drainage, ir- 
rigation, excavation, control of landslide 
and frost heave, and many other works. 

Sixth: the ability to read and interpret 
geologic reports, geologic and topographic 
maps, and photographs is of assistance in 
planning mo.st projects. The nature and 
distribution of soil and bed rock types and 
structures can often be deduced success- 
fully from the topographic map or air- 
plane photograph. A good geologic map 


can be translated into a three dimen- 
sional picture or model of the area. 
Ability to interpret geologic maps is es- 
sential, also, to the comprehen.sion of geo- 
logic reports. • 

Seventh: an ability to recognize the 
nainre of geologic problems ns they are 
encountered and to discriminafe those 
which require a specialist’s study is a 
valuable asset; and a familiarity with the 
concepts of geology and with the tech- 
nical Language that often obscures them is 
likewise often of value. 

Not all of the.se advantages will be real- 
ized from any program of formal study. 
Many experienced contractors and engi- 
neers seem almost intuitively to recognize 
and solve the simpler geologic problems. 
Others of equal experience with added 
study never seem to assimilate or apply 
.simple geological principles. For the 
majority, however, who fall into inter- 
mediate classes, geology will be a useful 
tool if the training is oriented somewhat 
as outlined. 

Geology — A Young Science 

The engineering student, fre.sli from 
course.^ in physics, mechanics and survey- 
ing, in which data are quantitative and 
results are precise, is often surprised and 
repelled by the necessarily meager quanti- 
tative data and qualitative aspect of 
geology. This is an altogether healthy 
and natiii-al attitude. Although some 
pha.ses of geology have been rigorously 
treated for years, in many phases the 
.science is only now at the beginning of 
the quantitative stage. Nature has im- 
parted limits that can be appreciated best 
in the field. Geological structures were 
not designed by handbook and slide-rule; 
heterogeneity of material and slope, of 
composition, structure, and water con- 
tent, of strength, hardness, and solubility, 
and of many other elements prevails — 
heterogeneity that precludes mathematical 
analysis or rigorously quantitative treat- 
ment of some phases. ^ 

Many engineering projects require the 
services of one or several professional 
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^eoloffists who are specialists in the par- 
I ieiilai* part of geology in question. These 
men arc consultants who assume no re- 
sponsibility for the final success or failure 
of a project; that responsibility rests on 
I lie engineer in charge. The consultant’s 
job is to present geological data bearing 
on a partienlar problem or series of prob- 
lems clearly, fully, specifically, and quan- 
titatively within the limits set by the em- 
j)loyer and those set by iiatnre. Jt is 
necessary that someone in the engineering 
staff read, understand, and translate the 
geological findings into design and con- 
struction practice. 

The engineer wants numbers represent- 
ing answers to certain definite questions. 
A false sense of security and mastery of 
matter is sometimes the result of assump- 
tions of numerical data, or from extension 
of numei’ical data to unwarranted appli- 
cations. An assumption may be ^con- 
cealed by mathematical transformations 
or obscured by r(»potilion. However, the 
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engineer must have, find, or assume satis- 
factory quantitative answers for many 
problems. And in the process of arriving 
at them has made valuable contributions 
to geological knowledge. The science of 
geology, nevertheless, even where quali- 
tative, may serve the engineer well, and 
while receiving much from engineering 
practice, gives much to the practicing 
engineer. 

Tile aim of tlie recpiirod courses in 
geologj- in the cngiriooring schools is not 
to make geologists out of engineers, but 
rather to present certain fundamentals of 
geology, slanted towards i)raotical appli- 
cation, to engineering students many of 
whom will be confronted with various 
geological problems early in their profes- 
sional apprenticeship. Such a course of 
study should enable the engineer liimself 
to make use of geology as a tool, and also 
to use the geological investigations of 
others in the course of his professional 
practice. 


theme for the year 


PARTNERSHIP WITH INDUSTRY 





Summer School for Mechanical EngineeringTeachers 
June 25— July 1, 1949 


The Mechanical Iiinginooring Division 
of A REF], with Lhc cooperation of 
ASMF], is planning to sponsor a summer 
school i'or Mechanical F]ngiiiecring teach- 
ers at Kcnsschior during the period, June 
25 to July 1, 1941), inclusive. The chief 
emphasis will he on the teaching aspect 
of Mechanical Engineering subjects. 

The program has been made rather 
broad and includes matei ial which will b(‘ 
helpful to the instructor in planning for 
his professional development. The fol- 
lowing are some proposed siibjecis to be 
coveivd : 

L Teaching methods. 

2. Professional development of the in- 
structor. 

3. Presentation of subject matter for 
general and specialized Mechanical 
Engineering courses. 

4. Integration of the curriculum. 

5. Professional development of the stu- 
dent. 

6. Preparation of student for his first 
job. 

This is an ambitious program but the 
Committee feels that while the subjects 
can by no means be exhausted, a critical 
review would be of help to both new and 
experienced teachers. 

Several colleges have graciously ex- 
tended an invitation to the Mechanical 
Engineering Division of ASEE to hold 
its summer school on their campus. Since 
the general sessions of ASEF] will be 
held at Rensselaer from June 20 to June 
24 1949, the Executive Committee felt 
^'•vitation to hold the summer 
planning mosi^ campus should be accepted, 
distribution arrangement would 

structures can -inient for the largest num- 
fully from the i. 
plane photograp) 


Preliminary estimates made by Rens- 
selaer indicate that the cost of room and 
meals will probably be less than $40.00 
per person for the week. 

The Mecliaiiical FJngineeriiig Division 
activities of ASFIE in the annual pro- 
gram are on the last two days of the 
meeting and immediately preceding the 
summer school dates. For those who will 
attend both the summer school and tlie 
annual meeting of ASEFl, an early ap- 
plication may make it possible to be 
housed in the unit which will bi» used by 
the summer school following the annual 
meeting. 

One of the features planned for this 
summer school is an ()ld-Timei’’s Day. 
This is scheduled for Saturday, June 25. 
It is hoped that vve will be able to inter- 
est the older teachers (including those 
who have retired) who have done out- 
standing service in ]M(*chaiiical lOngineer- 
ing teaching in participating in this pro- 
gram. One oJ' the highlights planned is 
a Recognition Dinner on FViday evening 
at which time the Mechanical Engineer- 
ing Division of ASEE will express their 
appreciation of the contribution these 
men have made to the engineering teach- 
ing profession and to the engineering 
profession in general. The following day 
it is hoped that a program can be devel- 
oped whereby these men will have an 
opportunity to discuss subjects of inter- 
est to young instructors. The oppor- 
tunity to meet and hear these men will 
uot only serve as an inspiration but the 
advice and counsel which they can give 
should be of great value. 

For further information write Profes- 
sor E. N. Kemler, Cldllege of Engineer- 
ing, New York University, New York 53. 
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Success Factors for Young Engineers 

Hy E. C. KOET?PER 

Research CoortUnator, A. 0. Smith Corporation 


An adequate introduction of the young 
engineer to bis new job is of vital im- 
portance to him, his employer and to his 
profession. This, with continued tech- 
nical and professional development, pre- 
pares him more rapidly to assume and 
discharge his professional responsibili- 
ties. This integrated approach is to be 
encouraged for the benerit of all con- 
('Ci-ned. 

The development of professional con- 
cepts in the engineer is a dual responsi- 
bility: First, the associated senior engi- 
neer must point out the vital need for it 
and guide toward it; and second, the 
young engineer must ever remain willing 
and anxious to widen his fields and deepen 
liis knowledge along various lines, not 
just a small part of one. From long ob- 
servation it appears that there are certain 
broad areas through which an engineer 
can broaden his lot. He should : 

1. Understand the practical applica- 
tions of his academic work. This is 
based on judgment coming from care- 
fully observed and correlated experience. 

2. Develop an organizational sense. 
This is “knowing your way around” the 
organization, knowing its policy and the- 
working relationship between functions, 
departments, etc. 

3. Understand the economic significance 
of your decisions. This includes a broad 
practical view of the product or service 
as related to the customer's requirements. 

4. Develop a sense of professional bal- 
ance and relations. This includes a re- 
gard for the public good and the re- 
sponsibility for professionally contribu- 
ting to it, os well as a sense of loyalty 
between professional men. 


5. Develoj) insight in yourself and as- 
sociates for the best possible balance of 
personal and social adjustment. This is 
important. 

Doctors and lawyers take six to nine 
years of formal education, while an engi- 
neer takes only lour to six years. There 
are many opporl unities and constant need 
for .strengl honing one's technical ability. 
The man who continues to grow mentally 
can he a leader; the man who does not 
continually develoj) soon falls far behind. 

Personal sueeess is never accomplished 
without a degree of personal leadership. 
This is based primarily on your accept- 
ance as a human being because you are 
liked and respected and well adjusted. 
It is entirely a.si<le from your technical 
ability. 

Check personal and social adjustment 
of yourself on tfie following: 

1. Sense of belonging. Get sufficiently 
close to your organization and projects 
to be part of it and be recognized as such. 
Recognize the relation and need for it in 
others. 

2. Sense of importance, or of being 
needed. Attempt to so prepare yourself 
that you con take increasingly important 
responsibilities in the work you are now 
doing or planning. Provide incentives 
for others to develop by recognizing their 
ability and using it. 

3. Sense of accomplishment. Follow 
through on projects and ideas and see 
them actually accomplished. Help others 
to follow them. Too many projects are 
dissipated without completion. 

4. Recognition. Provide definite but 
modest steps to be recognized for a por- 
tion of the work you have done. Other 
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people also desire recognition. See that 
they get their share in order that they 
recognize in you potentialities of personal 
leadership. 

5. Sense of security. No one is ever 
secure this side of the grave. Relative 
seeurily (M>inos with experience, integra- 


tion into the organization and the amount 
of your integrated contributions. 

This outline covers only a few of the 
})oints that contiibute to your success as 
an engineer. The applications of these 
points and others you may have are 
wholly yours to initiate and follow thru. 


E. C R. C. Booklet Available 


“Telling the Story of Engineering Re- 
search,” a 48-page illustrated booklet con- 
taining the full texts of seven papers by 
nationally-known journalists given before 
the Engineering College Research Coun- 
cil in November, .1948, is now available 
from the (Iflfiec of the Chairman of the 
Re.search (Council, Dean E. INI. Dawson, 
at the State L-niversity of Iowa, Iowa 
City. 

The contents iiieliide comments on .sci- 
ence writing by Herl)ert B. Nichols, The 
Christian Science Monitor; John M. Mc- 


Cullough, Philadelphia Inquirer; Ron 
Ross, Science Service; Irving J. Gitlin, 
Columbia Rj’oadcasting System; Edward 
1). Pales, Science Hhistrated ; Paul Woo- 
ton, National Coiimirenco of Business 
Pai>er Editors; and Philip W. SAvain, 
Power. 

Members of the Society and all officials 
of E.C.R.C.-member institutions may ob- 
tain copies for Jo cents, somewhat beloAv 
actual cost of production; for others the 
price i.s JO cents each. 



Basic Educational Training for Sanitary 
Engineers* 

Report of Committee on Sanitary Engineering, 
Civil Engineering Division 


This ('ominittec was rcactivalod after 
llio last annual meeting of the society at 
Minneapolis. This report follows a load 
whieh the old committee had started, and 
is an attempt to x>i*<^sent a preliminary 
slalement of basic educational training 
I'or sanitary engineers. 

'Sanitary Engineeriny 

Exactly what is meant by “sanitary 
rngineering” needs clarification, since 
I here is considerable confusion as to what 
is included. To many persons it seems 
to be restricted to problems coimected 
with water sup]ily, sewage disposal, and 
stream pollution. This is far too re- 
strictive, although it may include most of 
the work normally done by those sanitaiy 
engineers whose basic training has been 
in the civil engineering field. It would 
exclude a high percentage of those actu- 
ally engaged in present day sanitary 
engiiicoring, and ])robably an even higher 
pereontage of those who will engage in 
it in the future, since it does not include 
many who arc engaged in jiublic health 
>vork, in the operation of wai**r and sew- 
age treatment plants, and in industrial 
sanitation. 

Dr. Emerson some years ago stated 
that public health work was either hygiene 
or sanitation, and that hygiene had to do 
with all that an individual could do him- 
self or have done to him that would make 
him physically better able to overcome 

* Presented at the Civil Engineering Di- 
vision conference of the Annual Meeting, 

Austin, Texas, June 16, 1948. 


factors in the envirnmnent or in bis own 
jdiysical constitution that might cause 
physical or mental ill health. Sanitation 
was defined as including all controls or 
modifications of the environment under- 
taken in order to protect men from con- 
ditions that might adversely affect 
health, if these conirols were not pro- 
vided. Then by definition sanitary engi- 
neering would be all engineering under- 
taken for the ))urpose of improving the 
healthfulnoRs of the environment. 

A detailed definition of a sanitary 
engineer was passed by the National Rc- 
.seareh Council in 104.'1 and slates: “The 
professional oeciipalional designation 
‘sanitary engineer^ shall apply to a gradu- 
ate of an aj^proved seientifie or engineer- 
ing seh(M»l, wlio has fitted himself by 
suitable training or study and by experi- 
ence, lo conceive, or design, or operate, 
or direct, or manage engineering works, 
(a) develoi)ed as a Avht)le or in part for 
the protection and promotion of the pub- 
lic health, or (b) capable* of injuring the 
f)ublic health through faulty conception, 
or design, or construction, or oi>cratioii, 
or management. Ability to identify, 
evaluate, and explain in terms of their 
sanitary or public health i medications 
those factors connected with such engi- 
neering works that will prevent injury 
to health or that will promote health, in 
addition to the ability to conceive, or 
design, or operate, or direct, or manage 
such works, shall constitute the basis of 
differentiation between individuals quali- 
fied as sanitary engineers and individuals 
qualified only as civil, mechanical, electri- 
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cal, mining, oi- chemical engineers. In ex- 
ceptional circumstances, eight years oC 
suitable experience and study that give 
evidence of the acquisition of proficiency 
ill the fundamentiil engineering sciences 
as well as in engineering technique, may 
be considered equivalent to graduation 
from an approved engineering school.” 

Programs of sanitary engineering ac- 
tivity will be carried forward by many 
agencies, and each agency will in turn 
tend to modify the type of sanitary engi- 
neering work undertaken under its spon- 
sorship. As an attempt at classification, 
the following categories may be useful : 

1. Design and Construction. Much of 
this work will be done by consulting engi- 
neers, although large corporations, watei- 
departments, and sewerage divisions of 
large cities may engage in this work. 
City engineers may engage in sewer ex- 
tension work, and some state engineers 
will do design work for state institutions, 
etc. 

2. Operation. This includes water, 
sewage and industrial waste disposal 
plant operation, primarily, and at present 
would not usually include small plants. 

3. Public Health. This includes all 
sanitation control sponsored, promul- 
gated, initiated, or conducted by public 
and private health agencies. 

4. Industrial Hygiene. This includes 
the specialized operations concerning the 
engineering control of industrial environ- 
ment engaged in by official agencies and 
by industrial ooncei’ns. This is sometimes 
termed “industri.al sanitary engineering.” 

On the basis of this classification, sani- 
tary engineering has become a broad field 
in itself, with various specialties which 
require quite distinctive training; conse- 
quently, it is difficult to define an educa- 
tion program which is satisDictory for 
all, but which is not too extensive. How- 
ever, just as there are certain subjects 
which are accepted as basic to all 
branches of engineering, such as general 
chemistry, physics, mathematics through 
calculus, engineering drawing, English, 
elementary economics, statics and strength 


of materials, we believe that there are 
certain topics which are basic to all 
branches of sanitary engineering. 

It is a recognized fact that many engi- 
neers in later life practice ifi a field of 
engineering other than that in which they 
took their undergraduate degree. It 
seems certain that of those who think 
they will specialize in sanitary engineer- 
ing there will be some who will soon move 
into other fields. Likewise, some who feel 
certain that they will specialize in one 
phase of sanitary engineering may gradu- 
ally work over into another phase. 
Hence, too narrow specialization should 
h(» avoided at all costs. 

Basic Engineering 

Every sanitaiy engineer should he ade- 
(piately trained in the basic principles of 
engineering. Recently engineering cur- 
ricula have been criticized as being too 
technical, so that there has been a trend 
toward including more of the socalled 
'^humanistic -social” studies in engineering 
curricula. The Professional Education 
Committee Report of the A.S.C.E. for 
1945 indicates that 20 per cent of the 
engineering curriculum is devoted to such 
studies. This may be insufficient to i)ro- 
vide the requu’cd amount of public speak- 
ing, law and administration Avhich engi- 
neers should have and ]>robably cannot 
get in a four-year curriculum. At pres- 
ent there is little agreement on what 
should be included and how it should be 
taught. The conventional four-year cur- 
riculum has been so crowded that little 
specialization in the sub-divisions of the 
major fields of engineering is possible, 
or it has caused the four-year curriculum 
to be replaced by a five-year curriculum. 
We do not believe that a four-year cur- 
riculum (undergraduate) in sanitary 
engineering is desirable. If sufficient 
specialized work is given to justify a 
separate curriculum, then other essential 
courses must be omitted, resulting in a 
graduate whose training is too narrow 
and specialized, and whS would be handi- 
capped if he ever tried to work in any 
other field of engineering. 
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A consideration o£ the four general 
types of sanitary engineering work previ- 
ously given indicates that no single under- 
graduate path to sanitary engineering is 
likely. In general, a sanitary option in 
civil or eheniical engineering seems to be 
best, allhougli civil, chemical, and me- 
chanical engin<'(*ring graduates may hop#* 
to enter the ])ractice of sanitary engi- 
neering. It would he desirable for sani- 
lary engineering electives to be selected 
in the fourth year and be continued in the 
tifth. Of course, a graduate of any other 
held of engin(‘ering may also qualify but 
more time will he required to complete 
his training. The civil engineering ])ath 
appears to l}e generally preferable for 
Design and Constiuction ; ch(*mical engi- 
neering for Operation; and civil, chemi- 
cal or mechanical engineering for Public 
Health and Industrial Hygiene. 

Since the practicing sanitary engi.!ieer 
may not stay in any one ludd, tlie gradu- 
ate who has completed the proposed pro- 
gram should b(* able to enter any phase 
of sanitary engineering, and with addi- 
tional experience and study, be able to 
advance in his chosen lield. As his basic 
training may be in any of the major 
fields of engineering, it is necessary to 
state minimum requirements in certain 
subjects w'hich seem necessary for sani- 
tary engineering, but which may not have 
been included in all undergraduate cur- 
ricula. The semester hours credit sug- 
gested is considered about the minimum 
desirable. These subjects arc* as fol- 
lows : 

1. Surveying. An elementary course 
is desirable in all eases. Additional is 
needed for those in Design and Construc- 
tion, and possibly in Public Health. (2-3 
sem. hrs.) 

2. Structures. All sanitary engineers 
should have basic knowledge of elemen- 
tary structures in steel and concrete, 
while those in Design and Construction, 
and in Public Health should have a 
knowledge about equal to normally re- 
quired in a civil engineering curriculum. 
(5 sem. hrs.) 


3. Fluid Mechanics and Hydraulics. A 
basic knowledge of these subjects should 
be required of all sanitary engineers. 
(4-6 sem. hrs.) 

4. Electrical Engineoiing. An ele- 
mentary general course, emphasizing ap- 
plications, should be required in all 
cases. (3-4 sem. hrs.) 

5. Mechanical Engineering. An ele- 
mentary course including heat engines 
and elementary thermodynamics should 
be required. (4 sem. hrs.) 

6. Geology. A course in engineering 
geology is desirable. (.3 sem. hrs.) 

7. Engineering Eeonomics. The sub- 
ject matter ol' engineering eeonomics 
.should be recpiired eitlier in a separate 
c'ourse or worked into other eourses. 

8. Law, Contracls and Specifications. 
Information concerning these topics 
slioiild be included in a separate course 
if not worked into oilier courses. 

Sprrializrd In sf7i( cti on 

Provid(‘d the student has a degree in 
engineering as well as training in the 
subjects listed above, specialized training 
should include tlie following subjects: 

1. Bacteriology. A basic course, pref- 
erably with some emphasis on medical 
bacteriology. (Need not cover water and 
sewage applications if these are included 
elsewhere.) (Minimum, 3 sem. hrs.) 

2. Sanitary Chemistry. Theoiy and 
practice of essential tojn'cs in quantitative, 
physical and biological chemistry as ap- 
plied to water, sewage, etc., but need not 
include standard methods of analysis if 
covered elsewhere. (Minimum, 8 sem. 
hrs.) 

3. Sanitary p]ngineering Laboratory. 
Standard methods of analysis of water, 
and sewage, principal routine plant con- 
trol tests, and their significance. May be 
combined with other courses. (Minimum 
time, 2 sem. hrs.) 

4. Water Supply, Sewerage and Drain- 
age and Design. Should include hy- 
drology and aquatic biology or limnology 
if not included elsewhere. (Minimum, 

5 sem. hrs.) 
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5. Water Purification and Sewage 
Treatment (theory and design). ( Mini- 
mum, 6 sem. hrs.) 

6. Public II(;alth. Includes epidemiol- 
ogy, vital statistics, public health law, 
public health administration, environmen- 
tal sanitation including rural, general and 
industrial, entomology and parasitology. 
The material indicated here would be of 
an introductory nature, intended to orient 
the student into the whole field of sani- 
tation and public health. Some of this 
subject matter might be included in other 
courses. Beyond this basic material, ad- 
ditional training in some of the topics 
would be needed to provide for specializa- 
tion. (Minimum time, 6-8 hours.) 

The subjects listed above are believed 
to provide the basic foundation upon 
which sanitary engineering is built. An 
listed, it is not intended that the 6 topics 
should be used as titles of sjiecitic courses, 
but rather that the subject matter should 
be included in the courses provided. The 
minimum semester hours credit is sug- 
gestive, and should not be considered a 
rigid requirement, although in general, 
more rather than less time Avould be de- 
sirable. Students who have oiiiiortunil}' 
to include more than this minimum 
amount of work will frequently wish to 
specialize in some phase of sanitary engi- 
neering, and advanced courses in the 
above subjects should normally be avail- 
able of this purpose. 

No attempt is made in this report to 
suggest a curriculum in sanitary engi- 
neering, nor to indicate just how the sug- 
gestions detailed above should be carried 
out. It is believed that the programs 
requires more than four years, but 
whether a basic four-year curriculum 
should be followed by a fifth year lead- 
ing to a second bachelor’s degree in sani- 
tary engineering or to a master’s degree, 
or a five-year curriculum be worked out, 
is left to the individual college. 

If the. fifth year is to be considered a 
graduate year, which would seem to be 
the normal procedure, then the designa- 
tion of the degree may be of importance. 


In most colleges, sanitary engineering is 
administered by the civil engineering de- 
partment. To those who have previously 
received a bachelor’s degree in civil engi- 
neering, it would be possil)le to arrange 
a satisfactory year’s work, incorporating 
the minimum requirements previously 
stated, and to award the student a mas- 
ter’s degree in civil engineering. For 
many others, who have an undergraduate 
degree in another branch of engineering, 
the college may be umvilling to grant a 
master’s degree in civil engineering unless 
the student takes a number of under- 
graduate civil engineering courses Avhich 
are not necessary for sanitary engineer- 
ing. This situation must be recognized 
by those colleges whi(*h intend to give 
graduate Avork in sanitary engineering, 
and it Avould appear that in these cases 
the master’s degree should be given 
either Avithout designation, or it should 
lie a master’s degree in sanitary engi- 
neering. Since many civil engineering 
graduates Avill be so d(‘ficiont in bacteriol- 
ogy, chemistry, and in public liealtli as 
to require this Avoi’k in the graduate year, 
even they may not qualify for the mas- 
ter’s degree in civil (‘Ugineering in one 
year unless they omit essential sanitary 
engineering requii’ements. Hence, it ap- 
pears definitely desirable that the recog- 
nized master’s degree should be one in 
sanitary engineering, and not in some 
other branch of engineering. Normally, 
Avith proper undergraduate electives, the 
student should be able to complete the 
above minimum program, and take some 
addii ional Avork, possibly allowing lim- 
ited specialization in one of the sub-di- 
visions of sanitary engineering. 

If the master’s degree in sanitary 
engineering is to be granted for the fifth 
year’s work, it is important that gradu- 
ate credit be allowed for work in chem- 
istry, bacteriology and biology. These 
subjects should be presented objectively 
to meet the use need of the engineer, and 
at a graduate concentration level. An 
interested graduate student can learn 
more biology in a month than a mildly 
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interested undergraduate will absorb in 
a semester. 

For those who intend to specialize in 
public health, even the above program 
will often prove to be deficient. A sixth 
year’s work leading to the degree of 
Master of Public Health will be desirable 
to climax the triiinirig program by round- 
ing out his foundations in biometry, 
epidemiology, bacteriology, public health 
administration, environmental sanitation 
and such specialty courses as industrial 
hygiene engineers might require. 

In conclusion, it must be recognized 
that there arc and will be exceptions to 
any program which may be proposed. 
Most sanitary engineers now in the field 
have not had as complete basic training 
as suggested here — they have learned by 
experience and private study. Some 
years ago the same was true in some of 
the other branches of engineering. Nor 
docs the proposed program include all the 
subjects which many persons feel are es- 
sential for sanitary engineering — they 
merely include a foundation upon which 
to build. 

This report must not bo considered to 
be in final J’orm. Rather it needs to bo 
constantly reviewed in the light of ex- 
perience and modified where change is 
indicated. It should be circulated among 
sanitary engineers of all categories for 
their comments. This should be one of 
the projects of the committee for the 
coming year. 

Another matter which may warrant 
consideration duj-ing the coming year is 
the question of whether any type of field 
training program or internship is desir- 
able in connection with the ma.ster’s de- 
gree in sanitary (‘iigine(*i'ing, such as is 
now being provided to some extent in 
public health. 


The question of how the above pro- 
gram may be formulated into n working 
program has been asked, and it is possible 
that something more definite in the form 
of a suggestive outline of work, possibly 
for the fourth and the fifth (graduate) 
year may be desirable, although no at- 
tempt should be made to make this so 
detailed as to make it appear that the 
program should become completely stand- 
ardized. 

Still another matter for consideration 
is the question of just what facilities in 
the way of faculty and laboratories, etc., 
should be available in a department wdiich 
is offering the master’s degree in sanitary 
engineering. As yet, graduate work in 
engineering has not been accredited, but 
it seems likely that it will be, and this 
committee may w'ell aid in this program 
in so far as sanitary engineering is con- 
cerned. For the Master of Public 
Heallh degree, accr(;diting is already a 
fact through the American Public Plealth 
Association. 

Before closing this i-eport, attention 
should bo called to a committee of the 
Engineering Section, American Public 
Jlealtli Association, which has the task 
of attempting to ai-rangc a conference of 
instructors of environmental sanitation. 
Mr. Ellis Tisdale, U. S. Public Health 
Service, Atlanta, is chairman of this com- 
mittee. If successful, it will still be 
some time bel’ore such a conference is 
held, and it should be of interest to all 
sanitary engineering instructors. 

Respectfully submitted, 

Earnest Boyce 

Kenneth W. Cosens 

Harold B. Gotaas 

Wn-LiAM T. Ingram 

George W. Reid 

Gilbert H. Dunstan, Chairman 



Report of the Committee on Industrial 
Hygiene, Safety and Fire Prevention 


This committee was appointed during 
the summer of 1946, and licld its first 
meeting at Minneapolis in June, 1947. 

The objectives of the committee as 
given in the report submitted at this 
meeting were : 

(1) The creation of a realization of the 
need for an understanding of the 
principles of industrial hygiene, 
safety and fire prevention on the 
part of engineering graduates. 

(2) The promotion of interest on the 
part of faculty members in under- 
taking to meet this need. 

(.3) Providing as much assistance as 
possible to faculty members in 
giving such instruction. 

The committee desires to avoid dupli- 
cating work done by other committ<‘es or 
organizations, hence has been in contact 
with various groups, such as the Ameri- 
can Society of Mechanical Engineers, 
American Society of Safety Engineers, 
American Industrial Hygiene Associa- 
tion, Nationjil Fire Protection Associa- 
tion, National Safety Council, National 
Board of Fire Underwriters, National 
Conservation Bureau, American Automo- 
bile Association, National Education 
Association, etc. This committee will try 
to make known to instructors such of the 
activities of these groups as should be 
helpful in promoting the objectives of 
the committee. 

In order that engineering graduates be 
prepared not only for the technical phases 
of engineering, but also so that they will 
be able to assume their proper share of 
the responsibility for a safe and health- 
ful working and living environment, it is 
essential that engineering students re- 
ceive some knowledge of safety, industrial 
hygiene, and fire prevention. Two meth- 
ods of accomplishing this seem possible. 

The first method is to introduce into 


each engineering course appropriate ref- 
erences and material relating to safety, 
imiustrial hygiene and fire prevention. 
In general, this should not appreciably 
change existing courses, but the student 
should be far better trained than he often 
lias been in the past. This method would 
reach all students, although it does not 
give them complete training in health and 
safety. It requires some effort on the 
part of instructors, and some instructors 
will need assistance from safety engineers 
ami others in d(*t(‘rrnining how' best to 
teach safety and industrial health. This 
method will he aided greatly if textbook 
publishers Avill request authors to work 
into their new books and revisions of 
existing books appropriate material on 
safety, industrial hygiene and fire pre- 
vention. The committee should attempt to 
secure this coopei’ation from ])ul)lishers. 

The second method is to provide senior 
elective courses in safety, industrial hy- 
giene and fire prevention. While such 
courses may be required of a few stu- 
dents, most graduates arc unlikely to take 
them due to lack of time. They have real 
value in permitting a systematic presen- 
tation of the subject matter, and should 
be of even greater value to students who 
have had some contact with applications 
of the subject in previous courses as sug- 
gested above. 

In Industrial Safety, there are a num- 
ber of existing textbooks Avhich may be 
useful, and at present the American So- 
ciety of Safety Engineers has a commit- 
tee Avorking on a detailed syllabus for 
such a course. It had been hoped that 
the chairman of this committee, Mr. J. C. 
Stennett, would present a discussion of 
this on the program to follow, but he is 
unable to be present, and Prof. W. N. 
Cox, a member of that committee will pre- 
sent this material as well*tis his own pre- 
pared talk. 
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There are several books which may 
form the foiindatioii for a course in In- 
dustrial Hygiene, but at' present there are 
not textbooks for a course in Fire Pre- 
vention, altliougli there is a brief outline 
for such a course prepared by a commit- 
tee of the National Fire Protection Asso- 
<'iation. 

There is Jippeiided to this a brief and 
incomplete list of books whicli may be 
useful. 

At last year’s meeting it was suggested 
that an attempt be made to have a speaker 
on safety for one of the general sessions 
at this meeting of the Society. No such 
talk appears on the program. It is there- 
forc recommended that this suggestion 
be transmitted to the officers, with the 
hope that it may be i)ossible to arrange 
such a talk for next year’s meeting. 

This meeting is a joint meeting with 
the Civil Engineering Division and.it 
is proposed that similar joint meetings 
with other divisions be held in the fu- 
ture. Since the syllabus for a course in 
Industrial Safety should be completed 
before the next meeting, it seems desir- 
able that next year’s meeting be with 
either the Industrial Engineering Division 
the Mechanical Engineering Division, 
since such a course would normally be 
given by one of these departments. 

We are trying out on a limited scale 
an idea which may prove useful. Ten 
large envelopes with literature on safety, 
relating particularly to civil engineering, 
are available for distribution to interested 
civil engineering instructors. This ma- 
terial has come from the National Safety 
Council, U. S. Labor Department, and 
National Board of Fire Underwriters. 
It is far from complete, but it may be 
suggestive and hence useful in supplying 
suggestions for material to be worked into 
existing courses. Instructors taking these 
will be asked to report on whether the 
material has been of any use. If so, 
other kits may be prepared in the future. 

Suggested Books 

Safety ; 

1. Industrial Safety, edited by Roland 
P. Blake. Prentice-Hall. 


2. Applied Safety Engineering, by 

Berman and McCrone. McGraw- 
Hill Book Co. 

3. Industrial Accident Pn'vention, by 

H. W. Heinrich. McGraw-Hill 
Book Co. 

4. Occupational Accident Prevention, 

by Judson and Brown. John 
Wiley & Sons. 

5. Foremanship and Safely, by C. M. 

MacMillan. John Wiley & Sons. 
(). Safetv Supervision, bv V. 0. Safety. 

McGraw-Hill Book‘Co. 

7. Education for Safe Living, edited by 
Stack and Siebrechl. Prcntice- 
Ilall. 

S. Publications of the Nati^^nal Safely 
Council, Chicago, 111. 

Industrial Hygiene : 

1. Industrial Health Engineering, by 

Brandt. John Wiley & Sons. 

2. The Industrial Environment and Its 

Control, by J. M. Dalla Valle. 
Pitman. 

3. Manual of Indus! rial Hygiene, edited 

by W. M. Gafafer. Saunders. 

4. Essentials of Industrial Health, by 

C. 0. Sappington. J. B. Lippin- 
cott. 

Fire Prevention : 

No text books. 

1. Fire Protection Handbook, Crosby- 

Fiske-Forster. XaUonal Fire Pro- 
tection Assoc. 

2. Chemistry in Relation to Fire Risk 

and Fire Pre^’ention, by A. M. 
Cameron. Pitman l^ub. Co. 

3. Recommended Building Code, Na- 

tional Board of Fire lender writers, 
85 John St., New York City. 
Submitted by the Committee 

G. H. DriNSTAN, Chairman 

Wayne R. Hughes 

Wm. N. Cox 

L. M. K. Boelteh 

R. A. Moiek 

R. A. Moyer 

C. A. Norman 

G. 0. Pierce 

John Roche 



Pan American Engineering Congress 


Engineering in the 

En{?incerinf? in the Ainijrieas today 
needs a “town nicetinj?” for the expres- 
sion of its common points of view, for 
the unification of its plans, for the joint 
study of the preat prol)lems which con- 
front it — problems which relate to the 
general welfare and to peace amonjj na- 
tions — and for the achievement of per- 
sonial contact and direct links among the 
engineers of the American community. 

To achieve these objectives, the South 
Amerfcmn Union of Enginkering Asso- 
ciations (US AT) decided to hold, in co- 
operation with engineering associations 
throughout the Americas, the First Pan 
American Engineering Congress, from 
July 15 to 24, 1949, in Rio de Janeiro, to 
be preceded by a meeting of engineers in 
Sao Paulo from July 9 to 13. S. S. 
Steinberg, Dean of the College of Engi- 
neering, University of Maryland, and 
Vice President of the A SEE, is Chair- 
man of the Committee of the h]ngineer’.s 
Joint Council for United States partici- 
pation in the Congress. 

The technical Agenda of the Congress 
includes the following .su])jccts: 

Transi)ortation and Communications : 

a. Railway Transportation 

b. Highway Transportation 

c. Maritime Transj^ortation 

d. River and Lake Transportation 

c. Air Transportation 

f. Tele-communieations 

g. Postal Services 

Construction : 

a. Foundations 

b. Structures 

c. Building Construction 


Service of Peace 

Powei* : 

a. Hydraulic Power 
I). Fuel 

c. Electric Power 

Urban and Rural Engineering: 

a. Urban Engineering 

b. Rural Engineering 

Sanitary Engineering: 

a. Water Supply 

b. Storm Waters 

c. Pollution and Self -purification 
of Streams, Lakes and Bathing 
Beaches 

d. Sewerage 

e. Economy of Urban Water and 
Sewerage Systems 

f. Disposal of Wastes 

g. Hospitals and Cemeteries 

h. Rural Sanitation 

Tridustrial h^ngineering : 

a. Metallurgy 

b. Mechanical Industry 

c. Extractive and Processing In- 
dustries 

d. Chemical Industries 

Mining Engineering and Geology: 

a. Mining Engineering 

b. Geology 

Teaching of Engineering 
Miscellaneous 
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The Importance of Technical Sketching to the Practicing Engineer 

By li. 11. KATZ 

JHrcclor, Technical Drawing and Engineering Department, Technological Division, 
Allied School of Mechanical Trades 

Technical Hketching (froehand pictorial and orthograjiliic drawing) is intended to sup- 
plement tlio mechanical typo of reiiresentation — thereby ex])an(ling tlic eiiginoor's means of 
graphical expression. It is also useful .^or developing observation, retentativeness, and 
imaginative thought. 

Technical sketching offers a direct method for <lrawing rapid freehand sketches, exe- 
cuted well enough to instill in the reader a sense* of rt'iiiism ami confidence, but executed 
with emphasis on function rather than beauty of techni([ue. A methodical ajiproach to tech- 
nical sketching will also open new avenues to graphical expression. For example, this 
ficxible branch of engineering draAdng allows us to get to the inside of the object, to do a 
little more ' ' surger}’’ ' * on the drawing board than is ))OHsible by conventional sectioning. 
Aside from its many productive ajjplications in which the engineer must take part (often 
w'hether he desires to or not), teclinical sketching will expand the engineer's working vo- 
cabulary in the ratio of ^^one picture to 10,000 words.'' 

In a broad sense, industrial technicfil sketches are aiiplied as follows: 

(1) As a means to assist in the creation of the idea or design 

(2) As a means to assist in the development of the design 

(3) As a means to facilitate a change in the machine or structure during production or 

(4) As a means to help visualize engineering subject matter 

Sketching fosters creativencss and helps to develop individual ingenuity. Ideas, so es- 
sential to the engineer and designer, when recorded upon conception, may prove of future 
value on the drawing board j when entrusted to memory, they may slip by and never be 
employed. 

The function of the mechanical drawing is to impart description, specifications, and in- 
structions to the shop so that a three-dimensional object may be manufactured. Obviously, 
a three-dimensional mental picture must first be conceived by the designer. It is in this 
initial stage — searching, experimenting — that the designer rteords his thoughts by the 
medium of rapid sketches. It is in the sketch that confusing cdmplications may be relieved 
— and a tangible hold on the idea can be established ; the designer now has an opportunity 
to evaluate, analyze, and coordinate the essential of the idea. “Thinking" with the pencil 
also adds a unique stimulus to the imagination so necessary to inventive development. 

Development sketches include the planning sketches which consist of simple view ar- 
rangements, sections, details, sub-assemblies, etc., made as a preliminary scheme for de- 
termining and placing of proper views for complete manufacturing information in the 
mechanical drawing. The flexibility of the sketching medium allows for a variation of 
shape description and dimensioning arrangements in the most rapid manner. This basic 
thinking and working out of problems before a mechanical drawing begins, hastens the so- 
lution and considerably cuts engineering drawing costs. 
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In breakdown sjcetches the component parts of an assembly or installation may be ''ex- 
ploded/' that is 8cp(*irated on their fastening or assembly axes. This type of sketch helps 
to gain an exact over-all assembly visualization for the engineer. 

The liaison engineer is often called upon to give authorization for manufacture, by 
means of a pictorial or orthographic sketch. A sketch of this type must contain all the 
characteristics of a production drawing in regard to drawing number, bill of material in- 
formation, specification of processes and all the dimensions, notes, and instructions neces- 
sary for manufacture. It is difficult to imagine a liaison engineer performing his work 
without the ability to execute technical sketches. 

In the field of engineering sales technical sketching becomes of acute importance. A 
finished sketch or plan, pre])ared in the engineering office, is often the basis on which the 
potential client accepts or rejects a job. 

Some clients are unnbh' to visualize, or demand modifications according to their own 
specifications. The inadequacy either of written or oral description of technical engineer- 
ing expression or variations in design present major problems to the sales engineer in these 
and other circum stance's. Such problems can be settled easily with technical sketches drawn 
directly on the drawing under discussion. The sketches should be drawn in the presence of 
the client so that he can visualize the result readily and satisfactorily. This saves consid- 
erable time for the Engineering Department and client, and lessens the liaison time and 
effort which, when excessively drawn out, often prove fatal to the securing of the potential 
contract. 


College Notes 


Approximately six million (lullar» in 
cash and sccMirities has been given to the 
Carnegie Institute of Technology by The 
W. Ij. and May T. Mellon Foundation to 
establish the nation's first graduate 
school of industrial administralion. In 
making tJie announcement, Pre.sidcnt 
Robert Vj. Doherty revealed that at least 
one million dolhu's of the Foundation's 
gift will be used to erect a building on 
the Tech campus and about five million 
to endow the new school. 

Cledo Bruiietti, former chief of the 
engineering electronics section in the 
U. S. Bureau of Standards, will join the 
staff of Stanford Research Institute 
January 1 as associate director. During 
World War II Dr. Brunetti had a lead- 
ing part in the development of the radar- 
guided bomb and of the radio-proximity 
fuse, one of the major segtet weapons of 
the war. The proximity-fuse, which en- 
ables shells to explode at variable ranges 
from targets through radio waves, downed 
thousands of enemy planes. 

Establishment of a Division of Engi- 
neering Mechanics in the School of 
Engineering was announced today by 
Stanford University. The division, which 
begins its activities in January, will ad- 


minister a graduate program and grant 
masters and doctoral degrees in engineer- 
ing mechanics, and will also coordinate 
sponsored research in this field. 

The divisitui will be administered by an 
executive committee of faculty mcinber.s 
headed by Stephen P. Timoshenko. 

Establishment of two national centers 
of rocket and jet propulsion study and 
research, to be located at Princeton 
University in the cast and California 
Institute of Technology in the west, 
was announced jointly by Harry F. 
Guggenheim, president of The Daniel 
and Florence Guggenheim Foundation, 
Dr. Harold W. Dodds, president of 
Princeton University, and Dr. Lee A. 
DuBridge, president of California In- 
.stitute of Technology. Hailed as a 
major stimulant to the development of 
rockets and jet propulsion and one of 
the most striking postwar developments 
in engineering education, the new institu- 
tions will be known as Daniel and Flor- 
ence Guggenheim Jet Propulsion Centers. 
Each will provide facilities for post-grad- 
uate education and research in jet pro- 
pulsion and rocket engineering. They 
will emphasize particularly the develop- 
ment of peacetime uses of rockets and 
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jet propulsion. The Daniel and Flor- 
ence Guggenheim Foundation has under- 
written the two Jet Propulsion Centers 
for a period of seven years, and has ap- 
propriated $500,000 for that purpose. 
These funds are to be used to pay salar- 
ies of professors, stipends of graduate 
students, and similar expenses. Neces- 
sary buildings and equipment arc to be 
provided by the universities. 

Nephi Albert Christensen, formerly 
dean of engineering at Colorado State 
College, was appointed director of the 
School of Civil Engineering at Cornell 
University. He succeeds Dr. William 
Lindsay Malcolm, who died last January. 

Since 1938 Dr. Christensen lias been 
dean of engineering at Colorailo State 
College and chairman of the engineering 
division of the Colorado Agricullinal 
Experiment Station. On leave during 
1942-45, he served successfully as chi^f 
engineer of the Ballistics Research Lah- 
(o-ntory and chic*f of the research ])ranch 
of the Rocket Rc-scarch Division at the 
Ordnance Research and Development 
(k'uter, Aberdeen, Md. 

Acting on the recommendation of Dr. 
Karl T. Compton, ])residcnt of the 
Massachusetts Institute of Technology 


since 1930, the corporation has elected 
Dr. James Rhyne Killian, Jr., vice presi- 
dent since 1945, to be the next president 
of the Institute. Dr. Compton is serving 
as Chairman of the Board and also is 
Chairman of the Research and Develop- 
ment Board of the National Military Es- 
tablishment in Washington. Dr. Killian, 
who is 44 years old, will he the first grad- 
uate of the institution to liave the honor 
of hecoming its i)rc*sident. The inaugu- 
ration will take place oji Safuidav, April 
22, 1949. 

Plans for the Fj)urth Hydraulics Con- 
ference, to be held at the University of 
Iowa June 12-15, have just been an- 
nounced by the Inwa Institute of Hy- 
draulic Research. The program will in- 
clude five technical sessions, a guided tour 
of the ncAV Institute facilities, and nmjde 
opportunity tor informal gatherings. 
Thirteen correlaU'd papers, whidi are 
now prepi'inted for distribution do con- 
ference registrants, will represent a sym- 
posium on piesent-day principles and 
methods of analysis. Pol lowing the con- 
ference the pa]>ers will he published as 
the successive chai>ters of a comprehen- 
sive volume on ‘‘Engineering Hydraul- 
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Section Meetings 


Section 

Location of Meeting 

Dates 

Chairman ’of Section 

Allegheny 

U. of Pittsburgh 

April 22 and 23, 
1049 

R. C. Gorham, 
University of 
Pittsburgh 

Illinois-Tiicli»na 

University of Notre 
Dame 

May 14, 1049 

R. J. Schubmehl, 
University of Notre 
Dame 

Kansas-Ncbrasku 

University of Nebraska 


Linn Hclander, 
Kansas State 

College 

Michigan 

Michigan State College 

May 7, 1049 

C. L. Brattin, 
Michigan State 
(College 

Middle Atlantic 

U. S. Military Academy 

May, 1040 

K. T. Weil, Jr. 
Manhattan (^)IIege 

Missouri 

Washington University 

April 9, 1040 

C. L. Wilson, 
Missouri School of 
Mines and Technol- 
ogy 

Xalional (’aiiiiol 


May 14, 1040 

11. 11. Arnisbv, 

U. S. Office of 
Education 

New England 

Vale University 

Del. 8, 1040 

C. E. Tucker, 
Massachusetts Insti- 
tute of Technology 

North Midwest 

University of Iowa 

Oct. 14 and 15, 
1040 

C. J. Posey, 

State University 
of Iowa 

Ohio 

Ohio University 

April 0, 1040 

R. IT. Gaylord, 

Ohio University 

Pacific Northwest 

Montana State College 

June 10 and 17, 
1040 

E. W. Schilling, 
Montana State 

College 

Pacific Southwest 

University of California, 

Dec. 28 and 20, 

Ralph Smith 


Los Angeles 

1048 

San Jose State 
College 

Rocky Mountain 

University of Denver 

May, 1049 

M. P. Capp, 
University of Denver 

Southeastern 

University of South 

April 7, 8, and 9, 

J. E. Hannum, 
Alabama Polytechnic 
Institute 


Carolina 

1940 

Solithwestern 

Southern Methodist 

April 15 and 16, 

H. C. Dillingham, 


University 

1949 

TexAs A. & M. 

College 
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Sections and Branches 


A meeting of the University of De- 
troit Branch of the American Society 
for Engineering Education was held De- 
cember 10, 1048. Father Quinn, Dean 
of College of Arts and Sciences, was the 
principal speaker on the subject ^‘Objec- 
tives of the College of Arts and Sci- 
ences.” He stated that a liberal arts pro- 
gram must have no vocational objective 
but must give the student a truly liberal 
education which disciplines and prepares 
his mind so that he has sound intellectual 
habits, is capable of understanding wis- 
dom, and of forming good judgmcnls. It 
must contain moral training. Such edu- 
cation should be given to the limit of^the 
individual's capacity and occupies a life- 
time of endeavor. 

Northeastern University was host to 
the New England Section of the Ameri- 
can Society for hlngineering Education 
at its annual fall meeting on October 16, 
1948. Chairman Tucker introduced James 
S. Thompson, National Treasurer of the 
Society, who brought greetings of the 
National Office. Walter J. Wohlenberg, 
recently appointed Dean at Yale Univer- 
sity, extended an invitation to the New 
England Section to hold the fall confer- 
ence of 1949 at Yale University. Offi- 
cers elected for the following year in- 
clude: C. E. Tucker, Chairman; W. P]. 
Keith, Secretary; and E. R. McKee, Rep- 
resentative on the General Council. 

The following conferences were held: 

Chemical Engineering: '‘The Teaching 
of Physical Chemistry to Chemical Engi- 
neers,” W. G. Parks ; “Introductory 
Courses in Chemical Engineerinj;,” E. F. 
Thode. 

Civil Engineering: “Teaching Rein- 
forced Concrete Design in the Under- 
graduate Curriculum,” J. H. Minnich, M. 
J. Holley, Jr.: “The Objectives of In- 
struction in Transportation Engineering,” 


H. C. Archibald, R. II. Whitaker, W. L. 
Hyland. 

Electrical Engineering: “Economic Se- 
lection in Engineering,” J. R. Coffin ; 
“The Significance of Engineering Costs 
in Manufacturing Industry,” E. W. 
Butler. 

Industrial Engineering: “What is In- 
dustrial Engineering?” J. A. Willard; 
“The Teaching of Production Control,” 
p]. A. Boyan. 

Mechanical Engineenng : “Electronic 
Courses for Mechanical Engineering Stu- 
dents,” J. A. Ilrones; “p]ducation for a 
Profession,” W. F. Ryan. 

Drawing: “The Logie of Visualiza- 
tion,” B. L. Wellman; “Drafting Hori- 
zons,” E. N. Gelotte. 

Engineering School Libraries: “The 
Library and the Technique of Research,” 
V. D. Tate; “Some New Theories on Il- 
lustrated Lectures,” P. Leslie; “Mainte- 
nance of Library-Faculty Relationships,” 
H. G. Ilauck ; “Survey of Instruction 
in Library Technique in Engineerirg 
Schools,” G. M. Snyder. 

English and Humanities: “An Opera- 
tional Approach to Freshman Composi- 
tions,” G. A. Craig; “The Problem 
Method in Plumanistic Studies,” C. H. 
Gray. 

Mathematics: “Advanced Calculus for 
Engineers,” F. B. Hildebrand; “The 
Place of an Applied Mathematician in 
Engineering,” P. Lecorbeillcr. 

Mechanics, Strength of Materials and 
Fluid Mechanics: “Work at the Alden 
Hydraulic Laboratory,” L. J. Hooper; 
“Making Mechanics Interesting,” J. P. 
Den Hartog. 

Physics: “The Engineers' Council for 
Professional Development,” A. Haertlein ; 
“Can Standards be Administered in 
Physics?” S. S Ballard; “Physics Depart- 
ments and Engineering Physics Cur- 
ricula,” C. E. Bennett. 
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Technical InstUiilca: ^‘Tlic Place of the 
Technical Institute School Graduate in 
Industry,” J. A. Luiiii, ¥. K. Coo. 

The Michigan Section of the ASKE 
held its Annual Meeting on May 15, 
1948, at the University of Michigan. 
Dean 1. C. (h-awiord d(*livered the ad- 
dress of welcome, giving a brief history 
of the ASEE and its outstanding aeliicve- 
nionts. 

Chaiiiiian W. J. Emmons introduced 
U. H. Arinsby, Specialist in Engineering 
Education from the IJ. S. OlTice of Edu- 
cation, Avlio presented a discussion of 
“Recent Federal Activities of Interest to 
Higher Education.” 

The slate of candidates, presented by 
Dean A. R. Carr, was accepted and a 
unanimous ballot was cast for it. As a 
result, the olTiccrs chosen were : Chairman, 
C. L. Brattin; Vice Chairman, II. M. 
Hess; Secretary-Treasurer, II. M. Dent; 
Michigan Representative on the National 
Council, C. A. Brown. 

A resolution was adoi)tcd to support 
the nomination of Dean C. J. Freund for 
the National Presidency of the Society 
for the year 1948-49. 

The Tenth Annual Business Meeting 
of the North-Midwest Section of the 
ASEE was called to order by Chairman 
F. L. Partlo. 

G. Mach wart, Chairman of the Com- 
mittee on Invitation to the Dakota Col- 
leges, was heard. Tlie Committee rec- 
ommended that the Dsikota Colleges 
located in Grand Forks, Fargo and 
Brookings be allowed to join the North- 
Midwest Section of the ASEE. These 
schools are to act as a group in being host 
to the Dakotas with the lirst one being 
held at Brookings in 1955. The motion 
was passed. 

The Nominating Committee suggested 
that the following men hold office for the 
next Annual Meeting: Chairman, C. J. 
Posey; Vice Chairman, E. \V. Johnson; 
Secretary-Treasurer, J. M. Trummcl; 
Board Members, G. Barker, A. Higdaw, 
S. L. Canterbury, G. M. Machwart. The 


.secretary was instructed to cast a unani- 
mous ballot for the above slate of officers. 

It was thus decided to hold the next 
Annual Meeting on the campus of the 
University of Iowa in October, J.949. 

The Northwest Section of the ASEE 
held its Annual Meeting at Corvallis 
Oregon, on April 23-24, 1948. Doan G 
W. (Beeson of Oregon State College pre- 
sided. There was a discussion of 
“T(*aching Problems of the New Instruc- 
tor in E^ngineering” by M. R. Carslens, J. 

B. Morrison and II. N. Parkinson. Other 
speakers included : 

A. A. Hemenway, “Today’s Engineer 
and Ilis World”; E. W. Schilling, 
“Choice of Subjects tq be Included in an 
Ehigineering Curriculum”; N. E\ Hindlc, 
“Humanities in Engineering Curricula”; 
1). L. Masson, “E'urthcr Consideration of 
the Humanities in Engineering Educa- 
tion”; G. AV. Gleeson, “A Different View- 
point”; F. B. Watson, “Problems Con- 
fronting the Engineering Instructor”; J. 
W. Hurst, “The Young Instructor of 
Engineering Students.” 

The lllinois-Indiana Section of the 
ASEE convened on May 7-8, 1948, at 
the Illinois Institute of Technology. L. 

E. Grinter presided. 

There was a panel discussion “The 
“The Broad Objectives of Engineering 
Education” in which J. J. Cavanaugh, 

F. L. Hovde, D. B. Prentice and H. T. 
Ileald participated. Other speakers in- 
cluded : 

“Teaching Thermodynamics and Fluid 
I^low,” R. h\ Larson, and R. C. Binder; 
“Follow-Through on Drawing in the 
Engineering Curriculum,” H. C. Spencer, 
AV. T. Hooper, C. D. Greffe and R. R. 
Raney; “Non-Tcchnical Values in Engi- 
neering Education,” R. G. Sturm, W. A. 
Hanley and J. F. Calvert; “Engineering 
Analysis in All Curricula,” L. E. Grinter, 

C. 0. Harris, H. A. Moench, R. S. Ellliot, 
L. Stutzman and M. Golomb; “The 
Teaching of Dynamics and Design,” P. 

G. Jones, L. T. Wyly and Jl. W. Jones. 

The Fall Meeting of the Allegheny 

Section of the ASEE was held at West 
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Virginia University, Morgantown, West 
Virginia on October 15, 1948. W. A. 
Koehler was the presiding Chairman. A. 
B. Bromvell, Secretary of the ASEE, 
spoke on “The Breadth and Depth of the 
Graduate Program.” Other speakers in- 
cluded : 

“How to Recognize and ItcAvard Good 
Instructors,” II. P. Hammond; “The 
Training of Young Instructors,” F. T. 
Mavis; “What Help I Would Like to 
Have Received,” E. P. Nye. D. M. Grig- 
gieth, R. C. Gorham and D. T. Worrell 
discussed “Aids to Good Teaching.” 

The Fourteenth Annual Meeting of 
the Pacific Southwest Section of the 


ASEE was held at the University of 
California at Los Angeles on December 
28-29, 1948. S. G. Palmer was presiding 
Chairman. F. Thomas and S. F. Duncan 
discussed “Widening Horizons of Engi- 
neering Education” and C. L. Taylor and 
W. J. Warren “Biotechnology.” Other 
speakers included: H. P. Rhodes, H. R. 
Filson and W. Kassebohm on Technical 
Institutes; D. S. Clark, E. W. Morris, O. 
A. Israelscn, R. E. Vivian, R. Bainer, E. 
S. Dibble and H. W. Case on “Employ- 
ment Outlook on the Pacific Coast”; Re- 
search discussions by J. Hobson, B. S. 
Mcsick and R. D. Fisher; Teaching Tech- 
niques discussion by J. M. Pettit, H. B. 
Blodgett, M. L. Goral, T. T. Eyre and 
II. B. Langille. 


IhcHtc for the year 

PARTNERSHIP WITH INDUSTRY 




New Members 


Abbott, Frank, Instructor of Civil Engi- 
neering, Brooklyn Polytechnic Institute, 
Brooklyn, New York. E. J. Squire, C. 
A. Wright. 

Acker, David D., Instructor of Mechanical 
Engineering, Butgera University, New 
Brunswick, New Jersey. M. T. Ayers, 
M. B. Moore. 

Amundson, Nkal Kusskll, Associate Pro- 
fessor of Chemical Engineering, Univer- 
sity of Minnesota, Minneai)olia, Minne- 
sota. E. L. Piret, N. II. Ceaglske. 

Armstrong, Willard Patterson, Assistant 
Professor of Chemical Engineering, 
Washington TTniversity, St. Louis f), 
Missouri. D. F. Chamberlain, L. E. 
Stout. 

Arnold, Hendrick Jackson, Assistant Pro- 
fessor of Electrical Engineering, Univer- 
sity of Arkansas, Fayetteville, Arkansas. 
G. F. Branigan, N. W. Barnette. 

Averitt, William Kent, Instructor of 
Chemical Engineering, Soutlnvestern Lou- 
isiana Institute, Lafayette, TiOiiisL'ina. 
G. G. Hughes, F. W. Zur Burg. 

Bailey, Thomas Eice, Tnstriietor of Elec- 
trical Engineering, University of Louis- 
ville, Louisville, Kentucky, kf. G. Nor- 
throp, H. H. Fenwick. 

Beauchamp, James Mercer, Instructor of 
Mechanical Engineering, Lehigh Univer- 
sity, Bethlehem, Pennsylvania. T. T. 
Holme, M. C. Stuart. 

Bezanson, Warren B., Instructor of Eng- 
lish, University of Maryland, College 
Park, Maryland. C. A. Brown, S. S. 
Steinberg. 

Bjork, John Arthur, Instructor of Me- 
chanical Engineering, Worcester Poly- 
technic Institute, Worcester, Massachu- 
setts. M. L. Price, B. L. Wellman. 

Black, Earl D., Instructor of Drawing and 
Design, General Motors Institute, Flint, 
Michigan. II. M. Dent, C. A. Brown. 

Bogardus, Frederick J., Instructor of 
Machine Design, Purdue University, La- 
fayette, Indiana. E. S. Ault, J. B. Lusk. 

Bolt, Charles D., Assistant Professor of 
Man. Engineering, Texas A. & M. College, 
College Station, Texas. Jack CoVan, S. 
A. Wykes. 


Borkert, John J., Instructor of Engineer- 
ing, Purdue University, Ijafayette, Indi- 
ana. M. E. Gyte, D. C. Metz. 

Boro w IK, Albert, Associate Professor of 
Engineering, Villanova College, Villanova, 
Pennsylvania. J. S. Morehouse, A. B. 
Bronwell. 

Bray, William Gledhill, Instructor in 
Mechanical Engineering, Benssclacr Poly- 
technic Institute, Troy, New York. N. 
P. Bailey, G. K. Palsgrove. 

Brown, Dale H., Instructor of Mechanical 
Engineering, BiuisselaQr Polytechnic In- 
stitute, Troy, New York. J. G. Fairfield, 
M. A. Cook. 

Brune, Arthur William, Instructor of 
Civil Engineering, Washington Univer- 
sity, St. Louis, Missouri. A. W. Brust, 
J. W. Iliibler. 

Calabrese, Giuseppe 0 ., Professor of Elec- 
trical Engineering, New York University, 
New York, New York. Philip Green- 
stein, David B. Porter. 

Campbell, Bichard Barrie, Engineer, 
Physical Plant, Purdue University, La- 
fayette, Indiana. J. N. Arnold, Maurice 
Graney. 

Campbell, Thomas Herbert, Assistant Pro- 
fessor of Civil Engineering, University of 
Washington, Seattle, Washington. F. H. 
Ehodes, A. B. Bronwell, 

Canan, Samuel W., Assistant Professor of 
Electrical Engineering, Villanova Col- 
lege, Villanova, Pennsylvania. J. S. 
Morehouse, J. B. Clothier. 

Carroll, George A., Professor of Social 
Studies, Caso Institute of Technology, 
Cleveland, Ohio. O. M. Stone, G. A. 
Nyerges. 

Castle, Drew William, Instructor of 
G.E.D., Joliet Junior College, Joilet, Illi- 
nois. E. C. Douglas, A. B. Bronwell. 

Chambers, Wilbur W., Instructor of 
Mathematics, Purdue University, Indi- 
anapolis, Indiana. J. N. Arnold, A. K. 
Branham. 

Ch\pman, Harrison, Lecturer in Cliemical 
Engineering, Melbourne Technical Col- 
lege, Melbourne, Australia."* R. N. Shreve, 
J. M. Smith. 
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CiTTZLTS, JuRGis, Instructor of Mechnnical 
Engineering, liuliana Technical College, 
Fort Wayne, Indiana. I. A. Planck, R. 
C. Ruhl. 

Clark, James Gordon, Associate Professor 
of Civil Engineering, University of Illi- 
nois, Urbana, Illinois. W. L. Collins, W. 
C. Huntington. 

(Jr.vriK, WiLLiA]vr Ct’RTIS, Instructor of (^ivil 
Engineering, University of Arkansas, 
Kayetteville, Arkansas. G. K. Ilrnnigaii, 
G. P. Stocker. 

Clemens, George . 1 ., Assistant Professor of 
Hrawing, City College of New York, New 
Y^ork, New York. G. C. Aiilenreith, W. 
L. Stork. 

Cobb, Arnold Colvin, Assistant Professor 
of Engineering, University of Illinois, 
Chicago, Illinois. C. J. Freund, A. B. 
Ilronwell. 

('OGGESiiALL, Freamorn Pierce, Assistant 
Professor of Civil Engineering, Pennsyl- 
vania Militcary College, Cresson, Pennsyl- 
vania. Leo Blumberg, Frank L. Martin. 

Cole, Rtctiard H., liccturer in Mechanical 
Engineering, Northwestern Technological 
Institute, Evanston, Illinois. R. G. Bige- 
low, B. ir. Jennings. 

COMASSAU, Seymour, Instructor of Mcchani 
cal Engineering, Syracuse Piiiversity, 
Syracuse, New York. .laiues S. Rising, 

J. A. King. 

CoNWELL, William A., Instructor of Civil 
Eiigincoriiig, Carnegie Institute of Tech- 
nology, Pittsburgh, Pennsylvania. .T. W. 
Graham, L. M. Laushey. 

Coons, Steven Anson, Instructor of Graph- 
ics, Massachusetts Institute of Techiiol- 
ogy, Cambridge, Massachusetts. J. T. 
Rule, D. P. Adams. 

Corrigan, Glen Lee, Professor of l*etro 
leum Engineering, Louisiana Polytechnic 
Institute, Ruston, Louisiana. B. M. Aid- 
rich, R. R. Irwin. 

Cory, Arthur M., Instructor of English, 
University of Texas, Austin, Texas. J. 
A. Walter, W, T, Conklin. 

Cramer, Carl, Instructor of General Engi 
iieering, Purdue University, Lafayette, 
Indiana. J. N. Arnold, A. K. Branliani. 

Cramer, Glenn Everett, Instructor of De- 
sign, University of Illinois, Chicago, Hii- 
nois. J. C. Chadertoii, R. E. Kennedy. 

Crewe, George Franklin, Instructor of 
Chemical Engineering, West Virginia 
University, Morgantown, West Virginia. 
W. A. Koehler, II. V. Fairbanks. 


Daugherty, VonRoy, Assistant Director, 
Technical Extension Division, Purdue 
University, West Lafayette, Indiana. 
Maurice Graney, D. C. Metz. 

D’Avino, Ralph Francis, Assistant Pro- 
fessor of Electrical Engineering, Penn- 
sylvania Military College, Cresson, Penn- 
sylvania. Loo Blumbcrg, F. L. Martin. 

De Luca, Edward Donald, Associate Pro- 
fessor of Administrative Engineering, 
Pratt Institute, Brooklyn, New York. H. 
R. Beatty, N. S. Ilibshinan. 

Deptula, Alfred R., Instructor of Mechan- 
ics, Penn College, Cleveland, Ohio. Sam- 
uel Ward, 8. M. Spears. 

DeVaney, Amogenk F., Assudate Pro- 
fessor of Engineering, Amarillo College, 
Amarillo, T(‘\as. A. ,1. Lynn, Fred W. 
Spark.s. 

Dixler, Daniel S., Instructor of Chemistry, 
Pratt Institute, Brooklyn, New York. 
A. W. Luce, K. E. Qiiior. 

Donahue, Thomas J., Professor of English, 
Polytechnic Institute of Brooklyn, Brook- 
lyn, New York. E. J. Squire, C. A. 
Wright. 

Ducker, William Lyon, Professor of Pe- 
troleum Engineering, Texas Technological 
College, Lubbock, Texas. J. II. Mur- 
dough, G. A. Whetstone. 

Duryea, David W., Instrnetor of Yfechani- 
eal EngiTieeririg, Tnuiton .limior College, 
Trenton, New Jersey. S. P. Owen, L. A. 
Carver. 

Edson, Charles Grant, Assistant Professor 
of Industrial Design, University of 
Florida, Gainesville, Florida. H. E. 
Schweyer, W. C. Ebaugh. 

Emerson, Edward Donald, Assistant Pro- 
fessor of IVtccliaiiical Engineering, Uni- 
versity of Massachusetts, Amherst, Massa- 
chusetts. P. D. Swenson, J. B. Longstaff. 

Ernst, Edwin Henry, Instructor of Eng- 
lish, Purdue University, Indianapolis, 
Indiana. J. N. Arnold, A. K. Branham. 

Finzi, Leo A., Associate Professor of Elec- 
trical Engineering, Carnegie Institute of 
Technology, Pittsburgh, Pennsylvania. 
E. M. Williams, D. W. Ver Planck. 

Fisher, John C., Instructor of Electrical 
Engineering, University of Buffalo, 
Buffalo, New York. C. M. Fogel, A. J. 
Kamm. 

Flake, Golden, Instructor of Physics, 
Purdue University Extension, Indianapo- 
lis, Indiana. J. N. Arnold, A. K. Bran- 
ham. 
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Ford, Lee H., Supervisor Education Section, 
International Harvester Company, Chi- 
cago, Illinois. C. J. Freund, A. B. Bron- 
well. 

Fort, Benjamin Barrett, Instructor, Tech- 
nical Institute, Purduo University, In- 
dianapolis, Indiana. J. N. Arnold, Mau- 
rice Grancy. 

Froomkin, Norman G., Assistant Professor 
of Mechanical Engineering, Pennsylvania 
Military College, Crcssoii, Pennsylvania. 
Leo Blumbcrg, F. L. Martin. 

Gall AWAY, Bob Mitchell, Assistant Pro- 
fessor of Civil Engineering, Texas A. 
& M. College, College Station, Texas. C. 
E. Sundstedt, R. L. Peurifoy. 

Gelinas, Maurice Edward, Instructor of 
Engineering, Lowell Textile Institute, 
Lowell, Massachusetts. Milton ITindle, 

A. E. Wells. 

Georoi, Charles O., Instructor of Civil 
Engineering, Villanova College, Villanova, 
Pennsylvania. J. J. Gallon, J. S. More- 
house. 

Gilbert, Merton Lawrence, Assistant 
Dept. Chairman, Product Service, Gen- 
eral Motors Institute, Flint, Michigan. 
C. A. Brown, H. M. Dent. 

Gleekman, Lewis Wolfe, Assistant Pr<) 
fessor of Chemical Engineering, Univer- 
sity of Delaware, Newark, Delaware. 
Ralph W. Jones, Howard K. Preston. 
Goetz, Arthur William, Director, School 
of Leather and Tanning Technology, 
Pratt Institute, Brooklyn, New York. 
A. W. Luce, K. E. Quicr. 

Goff, Ira Nathan, Assistant Professor, 
Technical Extension Division, Purdue 
University, Lafayette, Indiana. Maurice 
Graney, A. K. Branham. 

Gould, Arthur Freeman, Assistant Pro- 
fessor of Mechanical Engineering, Lehigh 
University, Bethlehem, Pennsylvania. 
Thomas T. Holme, M. C. Stuart. 

Green, James W., Professor of Electricity, 
U. S. Military Academy, West Point, New 
York. B. W. Bartlett, William Allan. 
Green, Raymond Edwin, Associate Pro- 
fessor of Mechanics, Penn College, Cleve- 
land, Ohio. E. C. Harris, Samuel Ward. 
Hashmall, Maurice L., Instructor of Elec- 
trical Engineering, Pratt Institute, 
Brooklyn, New York. C. C. Carr, K. E. 
Quier. 

Hazelton, Russell Frank, Associate Pro- 
fessor of Chemical Engineering, North 
Carolina State College, Raleigh, North 
Carolina. E. M. Schoenborn, J. F. Seely. 


Hellwarth, Arlen R., Sr. Personnel As- 
sistant, The Detroit Edison Company, 
Detroit, Michigan. A. R. Carr, C. J. 
Freund. 

Hendriks, Harold J., Assistant Professor 
of Electrical Engineering, University of 
Nevada, Reno, Nevada. S. G. Palmer, I. 
J. Sandorf. 

Henke, Frank X., Instructor of Engineer- 
ing Drawing, Chicago City Junior Col- 
lege, Chicago, Illinois. L. P. Brazda, A. 

B. Bronwoli. 

IInath, Nicholas, Instructor of Engineer- 
ing, Purdue University, Lafayette, Indi- 
ana. M. Graney, A. K. Branham. 
Hoffman, Lynk S. S., Assistant Professor 
of English, Pennsylvania State College, 
State College, IVnusylvania. B. A. 
Whisler, H. P. TTamnioud. 

Huckaba, (Charles Edwin, Instructor of 
('heinical Engineering, University of Cin- 
cinnati, Cincinnati, Ohio. R. Howe, 
William Licht. 

Hughes, Marion, Associate Professor of 
Engineering, Tennessee Polytechnic Insti- 
tute, Cookeville, Temiesseo. J. M. Heii- 
dcrsoii, J. S. Brow'll. 

Hughes, Thomas George, Instructor of 
Chemistry, Pratt Institute, Brooklyn, 
New York. A. W. Luce, K. E. Qiiier. 
Jackson, Melvin Wheeler, Assistant Pro- 
fessor of Civil Engiiiem-ing, Georgia In- 
stitute of Technology, Atlanta, Georgia. 
A. B. Broil well, C. J. Freund. 

Jensen, Cyril Dewey, Professor of Civil 
Engineering, Lehigh University, Bethle- 
hem, Pennsylvania. G. E. Doan, Hale 
Sutherland. 

Johnson, David L., Assistant Professor of 
Electrical Engineering, Oklahoma A. & M. 
College, Stillwater, Oklahoma. Herbert 
L. Jones, A. Naeter. 

.Toiinsrud, Oliver N., Instructor of Ad. 
Engineering, Pratt Institute, Brooklyn, 
New York. A. W. Luce, K. E. Quicr. 
Jones, Mack Marquis, Professor of Agri- 
cultural Engineering, University of Mis- 
souri, Columbia, Missouri. If. Rubey, 
H. W. Wood. 

Joseph, Stanley Earl, Lecturer in Gen- 
eral Engineering, University of Southern 
California, Los Angeles, California. K. 

C. Reynolds, D. M. Wilson. 

JuviNALL, Robert Charles, Assistant Pro- 
fessor of Mechanical Engineering, Uni- 
versity of Illinois, Urbana, Illinois. C. 

D. Greffe, E. L. Broghamer. 
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Keating, Arthur E., President, Bridgeport 
Engineering Institute, Bridgeport, Con- 
necticut. W. C. White, W. T. Alexander. 
Kiker, John E., Associate Professor of 
Civil Engineering, University of Florida, 
Gainesville, Florida. H. J. Hansen, F. 
Bromilow. 

ICiNSLOW, Ray, Assistant Professor of Gen- 
eral Engineering, Tennessee Polytechnic 
Institute, Cookeville, Tennessee. J. M. 
Henderson, A. B. Bronwell. 

Ktshel, Chester Joseph, Assistant Pro- 
fessor of Mechanical Engineering, Fenn 
College, Cleveland, Ohio. D. (/. Fahel, 
Samuel Ward. 

Kleine, Herman, Assistant Professor of 
Economics, Worcester Polytechnic Insti- 
tute, Worcester, Massnehiisetts. A. .1/ 
Schweiger, L. L. Atwood. 

Knowles, Edwin Blackwell, Associate 
Professor of English, I’ratt Institute, 
Brooklyn, New York. A. W. Luce, K. 
E. Qnier. 

Kohlmeyer, Richard .Iay, Instructor' of 
Mathematics, Pratt Institute, Brooklyn, 
New York. W. H. H. Cowh's, G. 0. 
Jlclmc. 

Korobkin, Irving, Instructor of Mechaiiicai 
Engineering, Syracuse Univeisily, Syra- 
cuse, New York. J. S. Rising, J. A. 
King. 

Kunse, Robert Markley, Instructor of 
General Engineering, Purdue University, 
Indianapolis, Indiana. J. N. Arnold, A. 
K. Branham. 

Kusiiner, Albert, Instructor of Mechani- 
cal Engineering, Syracuse University, 
Syracuse, New York. J. S. Rising, J. A. 
King. 

TjAVELle, Francis Harold, Assistant l*ro- 
fessor of Civil Engineering, Yale Thiiver- 
sity, New Haven, Coiiiiocticut. J. N. 
Ecklc, F. R. Hughes. 

TjKARY, Arthur P., Instructor of Engineer- 
ing and Assistant to the Dean, Case In- 
stitute of Technology, Cleveland, Ohio. 

O. M. Stone, C. W. Coppersmith. 

Leone, William Charles, Instructor of 

Mechanical Engineering, Carnegie Insti- 
tute of Technology, Pittsburgh, Pennsyl- 
vania. D. W. Ver Planck, D. F. Miner. 
Lepper, Henry Albert, Assistant Professor 
of Civil Engineering, Yale University, 
New Haven, Connecticut. F. R. Hughes, 

P. G. Laurson. 


Lewis, John Barkley, Instructor of Elec- 
trical Engineering, University of Tennes- 
see, Knoxville, Tennessee. P. C. Crom- 
well, N. W. Daugherty. 

Lin, Andrew Damon, Instructor of Me- 
chanical Engineering, Pratt Institute, 
Brooklyn, New York. A. W. Luce, K. E. 
Quicr. 

M addin, Robert, Research Fellow, Metal- 
lurgy, Yale University, New Haven, Con- 
necticut. C. IT. Mathewson, Arthur 
Phillips. 

Maloney, Linus D., Instructor of English, 
Pratt liiMtitiite, Brooklyn, Now York. A. 
W. Luco, K. E. Quicr. 

Marcus, J--ko, Instructor, Technical Insti- 
tute, Purdue University, Indianapolis, 
Indiana. .1. N. Arnold, Maurice Oraney. 

Marion, Cecil P., Instructor of Drawing, 
Mississippi State (k)llcgo, State College, 
Mississippi. II. I*. Neal, II. Flinsch. 

Mvkhlk, IIaroi.d Kv\xs, Assistant I*ro- 
fessor of Elirtrical Mngiiu'eriiig, Clark- 
Hun ('ollege of Technology, Potsdam, New 
^'ork. A. R. Powers, F. A. Record. 

Martin, Dean William, Instructor of 
Physics, Purdue University, Indianapolis, 
Indiana. J. N. Arnold, M. Grancy. 

Matscii, Leander Wlliam, ]*rofesHor of 
Electrical Engineering, Illinois Institute 
of Technology, Chicago, Illinois. F. J. 
Vogel, E. T. B. Gross. 

McDonald, A. P., Assistant Professor of 
General Engineering, Purdue University, 
Lafayette, Imliana. .1. N. Arnold, A. K. 
Branham. 

McKenzie, Otis Dalton, l^resident of Aero 
Industries Technical Institute, Oakland, 
Califoriiin. Walter L. Hughes, B. K. 
Thorogood. 

Merrill, Lynn L., Professor of Mathemat- 
ics and Dir(‘ctor of Graduate Study, 
Clarkson College, Potsdam, New York. 
F. M. Sebast, Charles Hecker. 

Miles, Marie A., Instructor of English, 
Texas Technological College, Lubbock, 
Texas. O. V, Adams, 0. A. St. Clair. 

Miller, Edward Henry, Instructor of Civil 
Engineering, Carnegie Institute of Tech- 
nology, Pittsburgh, Pennsylvania. J. W. 
Graham, L. M. Laushey. 

Miner, H. Read, Assistant Professor of 
General Engineering, Tennessee Poly- 
technic Institute, Cookeville, Tennessee. 
J. S. Brown, J. M. Henderson. 
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Mitten, Loiiino Goodwin, Instructor of In- 
dustrial Eiigiucerin^jr, Ohio State Uiiivcr- 
sitji Columbus, Ohio. C. hh MacQuigg, 
P. N. Lehoczky. 

Monrad, Carl Cokydon, Professor and 
Head of Chemical Engiiiccring, Carnegie 
Institute, Pittsburgh, Pennsylvania. W. 
N. Jones, John W. Graham. 

Monroe, Lawrence ScniiAAr, Instructor of 
Engineering Drawing, University of 
Louisville, Louisville, Kentucky. If. IT. 
Fenwick, M. G. North ro]>. 

Morgan, Bobkrt 11., Associate Professor of 
Electrical Engineering, Pratt Institute, 
Brooklyn, New York. A. W. Luce, K. 
E. Quicr. 

Nadler, Gerald, Instructor of InclustrJal 
Engineering, Purdue University, La- 
fayette, Indiana. M. E. Mundel, II. A. 
Bolz. 

Noiles, Douglas George, Instructor of 
Mechanical Engineering, Worcester Poly- 
technic Instituic, Worcester, .Massachu- 
setts. F. N. Webster, F. W. Roys. 

Novak, Leo Charles, Assistant Professor 
of Civil Engineering, T’^niversity of Colo- 
rado, Boulder, Colorado. George Dob- 
bins, C. C. Klcmme. 

Nugent, Edward Francis, Instructor of 
English, Purdue University, rudianapolis, 
Indiana. J. N. Ariiold, A. K. Branham. 

Nunn, Thomas R., Instructor of Engineer 
ing, Purdue University, Lafayette, Indi 
ana. M. Grancy, A. K. Branham. 

Oler, Charles B., Assistant Professor of 
Electrical Engineering, U, S. Naval Post- 
graduate School, Annapolis, Maryland. 
A. E. Vivell, C. V. 0. Terwilliger. 

Olowinski, Edward J., Instructor of Me- 
chanical Engineering, University of Dela- 
ware, Newark, Delaware. J. I. Glower, 
W. F. Lindcll. 

Osborn, James Octavius, Assistant Pro- 
fessor of Chemical Engineering, State 
University of Iowa, Iowa City, Iowa. C. 
J. Posey, J. W. Howe. 

OsTERTAG, Chas. W., Instructor of Engi- 
neering, Purdue University, Lafayette, 
Indiana. J. N. Arnold, M. Graney. 

Pfeil, Edwin Arlo, Instructor of Engineer- 
ing Drawing, Fenn College, Cleveland, 
Ohio. M. B. Robinson, V. D. Hales. 

Pigford, Robert Lamar, Professor and 
Chairman of Chemical Enginc(*riiig, Uni- 
versity of Delaware, Newark, Delaware. 
David L. Arm, James I. Glower. 


Pinches, Mary Frances, Sui)ervi8iiig Li- 
brarian, Case Institute of Technology, 
Cleveland, Ohio. O. M. Stone, C. W. 
Coppersmith. 

Piper, Harry William, Instructor of Civil 
Engineering, University of Maryland, 
College Park, Maryland. L. E. Otts, R. 
B. Allen. 

Porter, R. Clay, Associate Professor of 
Mechanical Engineering, University of 
Michigan, Ann Arbor, Michigan. A. 
Marin, F. N. Callioon. 

Powers, Melville William, Director, Eve 
ning School of Science and Technology, 
Pratt Institute, Prooklyn, New York. 
A. W. Luce, K. E. Qiiier. 

PRECKSHOT, George W., Assistant Professor 

. of Chemical Engineering, University of 
Minnesota, Minneapolis, Minnesota. B. 
Stephenson, N. II. C(‘?iglske. 

Reed, F. Everett, Assistant Professor of 
Mechanical Eiigiiu'ering, Massachusetts 
Institute of Technology, (]!anibridge, 
Massachusetts. .1. A. ITrones, J. E. 
Arnold. 

Remp, George E., Assistant Professor of 
Mechanical Engineering, University of 
Florida, Gainesville, Florida. J. A. Dent, 
N. C. Ebaugh. 

Rietz, George Arthur, Manager, Educa- 
cational Service Division, General Elec, 
trie Co., Schenectady, New York. M. M. 
Boring, E. S. Leo. 

Ripken, John Frederick, Associate Pro- 
fessflr of Hydraulics, University of Min 
nesota, Minneapolis, Minnesota. L. G. 
Straub, M. S. Kersteii. 

Roberts, William Henry, Adm. Assistant, 
Indianapolis Center, Purdue University, 
Indianapolis, Indiana. J. N. Arnold, 
Maurice Graney. 

Robinson, Frank J., Associate Professor 
of Ind. Engineering, Washington Univer- 
sity, St. Louis, Missouri. IT. Kiienzel, 
F. A. Bergen. 

Rodriguez-Arias, Jorge II., Associate Pro- 
f(*8Sor of Agricultural Engineering, Uni- 
versity of Puerto Rico, Mayaguez, Puerto 
Rico. C. C. Mota, A. B. Brouwcll. 

Rohr, William F., Instructor of Engineer- 
ing Drawing, Woodward High School, 
Toledo, Ohio. J. B. Brandebury, E. O. 
Scott. 

Rohr, William G., Instructor of Mechani- 
cal Engineering, Univers^^ty of Toledo, 
Toledo, Ohio. J. B. Brandebury, E. 0. 
Scott. 
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SciiATZ, Edward Balph^ Instructor of Elec- 
trical Engineering, Carnegie Institute of 
Teclinologyi Pittsburgh, Pennsylvania. 
B. B. Teare, W. N. Jones. 

Schindler, Bichard Budolf, Instructor of 
Civil Engineering, University of Santa 
Clara, Santa Clara, California. G. L. 
Sullivan, B. M. Hermes. 

Sciilosser, Francis, Assistant Professor of 
Chemistry, Purdue University, Lafayette, 
Indiana. Maurice Graney, D. C. Metz. 

Scholl, Lloyd Willis, Assistant Professor 
of Architecture, Purdue University, La- 
fayette, Indiana. J. N. Arnold, Maurice 
Graney. 

Scott, George L., Director of Training, 
Gulf Oil Corporation, Pittsburgh, Penn- 
sylvania. G. D. Lobingier, J. C. Mc- 
Kcon. 

SiiULMAN, Herman L., Assistant Professor 
of Chemical Engineering, Clarkson Col- 
lege, Potsdam, New York. Charles 
lleeker, J. II. Davis. 

SiiUTTs, Herman Arthur, Chairman of 
Mathematics Department, Fairmont State 
College, Fairmont, West Virginia. C. 
If. Cather, D. T. Worrell. 

Siegel, Martin J., Instructor of Mechani- 
cal Engineering, University of Dayton, 
Dayton. Ohio. A. J. Westbrock, A. J. 
Ilolian. 

Smith, Allen N., Assistant Professor of 
Chemical Engineering, University of 
Louisville, Louisville, Kentucky. G. C. 
Williams, II. H. Fenwick. 

Smith, Harry Thomas, Instructor of Elec- 
trical Engineering, University of Louis- 
ville, Louisville, Kentucky. II. H. Fen- 
wick, M. G. Northrop. 

Smith, Lloyd Wilson, Instructor of Sur- 
veying, Purdue University, Indianapolis, 
Indiana. J. N. Arnold, A. K. Branham. 

Smith, Marion Judson, Professor of Elec- 
trical Engineering, Texas Technological 
College, Lubbock, Texas. G. A. Whet- 
stone, C. V. Bullcn. 

Smith, Marion L., Instructor of Mechani- 
cal Engineering, Ohio State University, 
Columbus, Ohio. A. I. Brown, S. B. 
Beitler. 

Smith, Bichard Edqar, Assistant Professor 
of Engineering and Head of Vanport Ex- 
tension Center, Portland, Oregon. S. H. 
Graf, E. C. Willey. 

Soderbero, Laurence B., Instructor of Me- 
chanical Engineering, University of 
Wyoming, Laramie, Wyoming. H. P- 
Davis, E, J. Lindahl. 


Spilhaus, Athelstan Frederick, Dean of 
Institute of Technology, University of 
Minnesota, Minneapolis, Minnesota. G. 
J. Schroepfer, B. J. Bobertson. 

Staples, Carlton Wilde, Instructor of 
Mechanical Engineering, Worcester Poly- 
technic Institute, Worcester, Massachu- 
setts. B. L. Wellman, J. II. Whenman. 

Steinhauser, Anton Ludwig, Lecturer in 
Mechanical Engineering, College of the 
City of New York. S. J. Tracy, G. J. 
Bischof. 

Stone, Walker G., Editor, Engineering 
Sciences, Educ. Dept., John Wiley & Sons, 
Inc., New York, New York. E. P. 
Hamilton, W. B. Wiley. 

Summers, Lowell Poiney, Instructor of 
Aeronautics, Utah State Agricultural Col- 
lege, Logan, Utah. J. Coulam, J. E. 
Christiansen. 

iSusat, Edward C., District Representative, 
T.B.D., Purdue University, Lafayette, 
Indiana. J. N. Arnold, Maurice Graney. 

Suter, Anna K., Instructor of Mathematics, 
Purdue University, Lafayette, Indiana. 
J. N. Arnold, A. K. Braiilmm. 

SWALM, Ralph Okhkle, Assistant Professor 
of Adm. Engineering, Syracuse Univer- 
sity, Syracuse, New York. James S. 
Rising, Washington Platt. 

SWAUM, II. Myuon, Instructor of Electrical 
Engineering, University of Washington, 
Seattle, Washington. Elmer H. Smith, 
A. V. Eastman. 

S\veeney, Ronald James, Assistant Pro- 
fessor of Mechanical Engineering, Le- 
high University, Bethlehem, Pennsylvania. 
J. B. Hartman, M. C. Stuart. 

Thayer, Horace Richmond, Assistant Pro- 
fessor of Mechanics, Fcnn College, Cleve- 
land, Ohio. S. M. Spears, Samuel Ward. 

Thomas, Walter E., Instructor of General 
Engineering, Purdue University, La- 
fayette, Indiana. Warren J. Luzadder, 
J. IT. Porsch. 

Thor, Eric, Assistant Professor of Engi- 
neering, University of Florida, Gaines- 
ville, Florida. C. C. Hill, N. C. Ebaugh. 

Tillitson, Edward W., Associate Professor 
of Chemical Engineering, Wayne Univer- 
sity, Detroit, Michigan. J. D. Lindsay, 
A. B. Carr. 

Toole, Charles E., Assistant Professor of 
Physics, Pratt Institute, Brooklyn, New 
York. E. P. Lambe, K. E. Quier. 
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NEW MEMBERS 


Valet, Valentin Alexander, Assistant 
Professor of Mechanics, U.S.A.F. Insti- 
tute of Technology, Wright-Patterson 
AF Base, Dayton, Ohio. Ezra Kotchcr, 
Gunther Gractzcr. 

Van Nice, Robert I., Instructor of Electri- 
cal Engineering, Carnegie Institute of 
Technology, Pittsburgh, Pennsylvania. 
D. W. Ver Planck, B. R. Tcarc. 

VoTTA, Ferdinand, Assistant Professor of 
Chemical Engineering, Rhode Island State 
College, Kingston, Rliodc Island. L. S. 
Crawford, H. E. Graves. 

Vreeland, Robert Paul, Assistant Pro- 
fessor of Civil Engineering, Yale Univer- 
sity, New Haven, Connecticut. J. N. 
Eckle, C. T. Bishop. 

Wattson, Robert K., Associate Professor 
of Mechanical Engineering, North Da- 
kota Agricultural College, Fargo, North 
Dakota. A. W. Anderson, R. M. Dolve. 

Webb, George Newton, Instructor of Elec- 
trical Engineering, University of Toledo, 
Toledo, Ohio. E. O. Scott, Walter F. 
Brown. 

Weber, James Harold, Instructor of Chem- 
ical Engineering, University of Nebraska, 
Lincoln, Nebraska. IT. T. Bates, R. M. 
Green. 

Wick, Robert Senters, Instructor of Me- 
chanical Engineering, Syracuse Univer- 
sity, Syracuse, New York. J. S. Rising, 
J. A. King. 


Wilkes, Joseph W., Instructor of Mechaui- 
cal Engineering, Southern Methodist Uni- 
versity, Dallas, Texas. C. H. Shumaker, 
Ray M. Matson. 

Williams, Charles W., Coordinator of Re- 
search, Case Institute of Technology, 
Shaker Heights, Ohio. O. M. Stone, E. 
W. Oberzil. 

Williams, Clinton Earl, Associate Pro- 
fessor of Civil Engineering, Union Col- 
lege, Schenectady, New York. H. H. 
Hawley, W. C. Taylor. 

Williamson, Robert Crozier, Professor of 
Physics, University of Florida, Gaines- 
ville, Florida. J. S. Johnson, R. A. 
Morgan. 

WiNSOR, Arthur Nelson, Assistant Pro- 
fessor of Civil Engineering, University of 
Florida, Gainesville, Florida. J. W. 
Wilson, H. J. Hansen. 

Yoder, WAiutEN, Instructor of Civil Engi- 
neering, University of Washington, 
Seattle, Washington. E. R. Wilcox, Al- 
bert 0. Jarvi. 

Youno, Robert Lyle, Instructor of Me- 
chanical Engineering, Northwestern Uni- 
versity, Evanston, Illinois. D. R. Diggs, 
J. F. Bailey. 

454 new members this year (1-20-49) 


. theme for the year 

PARTNERSHIP WITH INDUSTRY 





AT GENEM ELECntIC 



at Eltctric it 


of many buiineuM, efforing opporlunllitt in virlualiy 
ail tho profottlont. Hort throo 0-E man britf tho caroor* 
pottibllitlot for tho morktllng spoclalltl, Iht accountanlf 
and tho manufacturing trolnoo. 

EUTURES IN MARKETING 

C. H. Lang (Michigan), Vice Pres; responsible 
for Apparatus Sales: “The need for increased 
sales efforts to maintain the current high level 
of business is opening broad opportunities in 
all phases of the marketing of industrial prod- 
ucts — selling, application and service engineer- 
ing, market analysis, and advertising and sales 
promotion/' 


CAREER IN FINANCE 

H. A. MacKinnon, Assistant Comptroller: “Part 
of my job is the direction of our Business Train- 
ing Course and travelling auditors staff. Since 
1919, these two have been providing direct chan- 
nels through which young men have progressed 
into all types of accounting and financial manage- 
ment positions with General Electric." 




MANUFACTURING TRAINEE 

Dick Saunders (Rochester): ‘‘As a member of 
the G-E Manufacturing Leadership Program, I'm 
gaining first-hand knowledge of all the phases of 
manufacturing from machine tools to labor re- 
lations. The Program provides that each of us 
serve 'personal apprenticeships* to seasoned 
managers in a number of different fields of manu- 
facturing." 


for further Mermatlee abeei a BUSIMiSS CABttB with General lleitrk, write Sus/ness Traialnt Ceane, 
Uhenettady, N. T — o tareer In UCHHICAl flttOS, write Terhnital Fersennel OMsIen, Srheneitady, N. f. 


GENERALflB ELECTRIC 
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Tested and Effective subject 
matter — 


INTRODUCTION TO ENGINEERING 




By Robert Q. Brown, University of Washington 

# Bridging fche gap bafcwaan high achool coursM in phyiics and mafchamatics 
and collaga anginaaring coursai, thii taxfc prasanfci baiic thaory and tha first 
fundamantals of anginaaring. Emphasizing tha slida rula, basic mathamatics 
and physical principlas, it shows how to apply thaory to solva problams of an 
anginaaring natura. Tha primary purposas of tha book ara: 

• to train anginaaring studants in good habits of work and study. 

# to intagrata tha contants of mathamatics, physics and appliad machanics 
coursas by using an anginaaring satting for problams. 

• to uncovar studants with littia aptituda for anginaaring. 


Publishad 1948 


200 pagas 


« 8 ?^'- 


In the P-H Engineering Design Series, John A. Hrones, Editor 

REFRIGERATION and Air Conditioning 

By Richard C. Jordan, University of Minnesota; and Gayle B. 
Priester, Consolidated Gas, Electric Light and Power Com^ 
pany, Baltimore, Maryland 

# Both thaoratical and appliad rafrigaration and air conditioning ara covarad 
in this valuabla taxt. Aftar raviawing tha haat and tharmodynamic procassas 
involvad in basic rafrigaration cyclas, tha authors discuss rafrigaration load cal- 
culations, psychromatry, comprassion rafrigaration, and tha rapidly davaloping 
fiald of low tamparatura rafrigaration. Savaral chaptars ara davotad to an ax- 
planation of tha applications of rafrigaration to domastic, industrial, and com- 
marcial purposas. 

Illustrations, saquanca photos and drawings, plus many charts and tablas. 


Publishad 1948 


544 pagoB 


PRENTICE-HALL, INC 

70 Fifth Avenue New York 11 N Y 



12 




a 


^ ^ C E 



In the P-H Electrical Engineering Series, William L Everitt, Editor 

ELECTRICAL ENGINEERING 

Essential Theoiy and Typical Applications 

By Fred H. Pumphrey, University of Florida 

# This text on oloctrical onginooring is prepared for fche non-electrical engi- 
neering student. The first half of the book covers essential theory, taking up 
only those topics the student must know. Typical applications of the theory 
make up the second half of the text. The study of amplifiers as applied to 
strain gages, and of oscillators as applied to high-frequency heating units, is an 
innovation of importance to civil and mechanical as well as electrical engineers. 

"Should prove most useful for non-electrical students, as it stresses applica- 
tions, and gives attention to electron tubes and circuits, control, illumination, 
and measurement." — A. A. Potter, Purdue University 

Published 1947 369 pages 6'' x 9" 

FUNDAMENTALS OF RADIO 

Ediked by Willimm L. Everitt, UmvBrsity of Illinois 

# This concise, simple, and practical text presents the entire field of basic 
radio communications, meeting exactly the specifications of a course outlined 
by the National Association of Broadcasters foe teaching the fundamentals of 
radio to students with no previous knowledge. Written by six outstanding 
radio authorities, it begins with simple AC and DC circuits, and then develops 
the subject matter through Electronic Principles, Vacuum-Tube Instruments, 
etc., to Radio Wave Propagation and Radio Antenna. 

"Its many clear-cut features and suitable problems make it a very desirable 
text ." — Roy Hm Mason, Syracuse University 

Published 1942 400 pages 6" x 9" 

SEND FOR YOUR COPIES TODAY! 


PRENTICE-HALL, INC. 

70 Fiffb Avenue New York 11 N Y 
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Streambarker 


...Baat OF Bimmm KXAKai ’ 



A HYDRAULIC BARK REMOVER, the "Streambarker." 
is typical of the varied Allis-Chalmers equipment util- 
ized in the pulp and paper industry. In the revolution- 
ary "Streambarker." water under pressure removes bark 
from the log as the log is rotated and propelled through 
the machine by two bed rolls directly beneath three 
stationary nozzles. 

Making machinery to put natural resources to work 
is just part of the Allis-Chalmers story. Actually, A-C 
makes more than 1600 different products essential in 
agricultural and industrial production. 

A 2)6) 


"WHERE DO WE GO FROM HERE?" ii o booklal dMcribins th« 
AlliS"Chalm«rft 18 month Graduate Troining Course for electrical, 
mechanical, chemical, minTno and other enaineering oroduatet. 

Men are trained for sales, design, production, service and erec- 
tion, etc. Write for Booklet E 6085-A 

ALLIS-CHALMERS, 11 81 A SO. 70 ST. 

MILWAUKEE, WIS 

ALLIS-CHALMER 

to gf lU Big 3 h Bcclrk Ptoim ERi^NMit^llBIcit cf Al h llaigc •! hidHlrlol PkfAim 
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TRAINING EMPLOYEES AND MANAGERS 

— For Producfciofi and Teamwork 

By Earl G. Planty, Johnson and Johnson Company; WILLIAM S. 

McCord, Personal Products Corporation; and Cariais A. Efferson, 

Chicopee Manufacturing Corporation 

A practical manual 

• To show how and why training can solve fundamental personnel 
problems. 

e To benefit labor, management, and over-all economy. 

• To assist those who are responsible for setting up a training de- 
partment for selecting a training staff, and for planning the oper- 
ation of the program. 278 pages. $5.00 

ORGANIZATION AND MANAGEMENT IN 
INDUSTRY AND BUSINESS 

By William B. Cornell, New York University 

A successful text 

• To give the student a well rounded survey of the general opera- 
tion of a business, and the working of each department. 819 
pages, $5.00 

TIME STUDY AND MOTION ECONOMY 

By Robert Lee Morrow, New York University 

A comprehensive volume 

• To show how to organize and train a time study department. 

• To give principles and fuiulamcntals of operation study. 338 
pages, $5.00 

WORK AND EFFORT 

By Thomas Arthur Ryan, Cornell Universiiy 

An original survey 

• To provide information on conditions conducive to maximum out- 
put of men at work without excessive fatigue. 

• To provide such information based on reliable experimental and 
statistical techniques. 323 pages, $4.50 

PRODUCTION HANDBOOK 

Edited by L. P. ALFORD, late of New York University, and JOHN R. 

Bangs, Cornell University. An Editorial Board of 90 Contributing 

Editors. 

An encyclopedic work 

• To give in comprehensive form information on organizing, plan- 
ning, engineering and control of production in large and small 
industry. 1,676 pages, $7.50 


Thf Ronald Press Company 

IS r.isl ’bill Siri-Ol. New York 10, N Y 
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tu ticome UUi. 

m 

How to Solve Problems in 
Steam Power Engineering 

STEPHEN J. TRACY, JR. 

The School of Technology 
College of the City of New York 


Oikeft Hep/teAentatiuo Qo4HimeHil 

I like the book very much. The wise selection of text and 
problem material, the niceties of presentation, and the attrac- 
tive appearance of the individual pages show careful attention 
to every phase of good authorship. Congratulations on a fine 
piece of work. 

Krich Hausmann, Polytechnio Institute of Brooklyn 

Splendid application of theory in the selection of problems. 
We frequently have men ask us for some text they can use to 
work out problems in theory for themselves. I can think of no 
better book for this. It will be a pleasure to refer them to this 
source. 

II. W. Mason, Georgia School of Technology 

The coverage of the field is excellent. Should prove to be of 
valuable aid to students dealing with the subject. 

William II. Sevebns, University of Illinois 

152 pages 5% x 8 paper $1.25 

Send for your examination copy today! 

THOMAS Y. CROWELL COMPANY 

Nm Yark 16 
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Designing Engineers 
Hfnst Know Weiding 


T he importance of welding to 
modern industry cannot be over 
estimated. Shapes and structures 
that would be expensive or impossible 
to duplicate with other processes can 
be readily manufactured by use of 
welding. 

We at Midland make extensive use 
of welding in our line of garden trac- 
tors and attachments, and Dandy Boy 



A. O. HUPP 


farm and garden implements. A sound understanding 


of welding and its application provides the engineer a 


limitless means for atts^ing the streamlined appearance 


and quality so necessary in our business. 



Published through the eourtesg of The Lincoln Electric Company, Cleveland I, Ohio 
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Wrife for Complete Catalog 



you CAN BE SURE ..IE n1;A^^tin^OUSe 



“WATCHDOG” for wayward current 


Mine cxplonions caused by short- 
circuit faults have been given a 
decided setback by this new elec- 
trical guardian recently dcA^clopcd 
by the M ines Equipment Company 
in conjunction with Westingbouse. 

Now, lines carrying electrical 
power must pass through the 
“watchdog” — which consists of 
Westinghouse AB “De-ion” cir- 
cuit breakers — before feeding to 
individual mining machinery. 
Then ... if electricity fails at one 


of the cutters, drills nr loaders . . . 
or if cables or inachiiie installa- 
tions break down and become 
dangerous . . . the ^‘watchdog” 
notes the change in cm rent and 
the AB breakers automatically 
trip to shut off the power. 

Jlclping to prevent mine dis- 
asters with equipment like this is 
only one example of how Westing- 
house engineers work constantly 
to solve the practical problems of 
industry . . . through research. 

0-10023 



W^tin^ouse 

runsnaanB... ^7 irmBinmnaE 
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MASTER MODEL 
_ TYPE W- NO. 3027 

Designed and manufactured in the Welch factory by skilled iporkmen 
with many years' experience in building high-grade Electrical Measur- 
ing Instruments. 

SPECIFICATIONS: Sapphire Jewels — ^High Carbon Tool Steel Pivots 
— ^All metal parts are rust^proof — ^Alnico Magnets are used in all 
Welch Meters. 

Wriim for 48 pagm Meter Booklet 

W. M. Welch Scientific Company 

1518 Sedgwick St., Dept. L Eitabllihed 1880 Chicago 10, Illinois, U.S.A. 





BALDWIN Universal Testing Machines 

In yo»r school laboratory, a Baldwin Universal Testing Machine will open 
a broader field of opportunity for diversified precision tension and com- 
pression testing ... in student instruction ... in research projects, and in 
testing programs for local industry. Eajy to handle . . . one user reports, 
"students can accurately operate the equipment without practice and with 
practically no supervision." Accurate . . . grand average of a group of 
100 recently installed machines was 99 8% of true load over entire range. 
Multi-range dial . , , ranges may be changed during test. Null method . . . 
restores positive zero, gives true linear scale. Available in five standard 
capacities: 60,000, 120,000. 200,000, 300,000 and 400,000 lbs. Ask for 
Bulletin 161A. The Baldwin Locomotive Works, Philadelphia 42, Pa., 
U. S. A. Offices: Birmingham, Boston, Chicago, Cleveland, Houston, 
New York, Philadelphia, Pittsburgh, San Francisco, Seattle, St. Louis, 
Washington. In Canada: Peacock Brothers, Ltd., Montreal, Quebec. 


TESTING 
HEADQUARTERS 



BALDWIN 
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Trends in Engineering Education 

THE COLUMBIA EXPERIENCE.. James Kip Finclv 

“Dean Finch writes lucidly, and . . . his appraisal 
of what has been accomplished at Columbia is well 
worth reading by anyone who is at all concerned 
with present trends .*’ — Ensineering News-Record. 

“Fulfilling a long-felt need for an overall apj)roach 
to the problems of engineering education is this 
brief volume by the Dean of the School of Engineer- 
ing at Columbia University. It should appeal to 
all engineers . . — Mechanical Eyighieering. 

“Very enlightening little book . . .*’ — Power Genera- 
tion. 

$ 2.00 

Columbia University Press 

III New York 27, N.Y. 


SALE OF SURPLUS 
VOLUMES 


QURPLUS copies of Volumes I and II of the 
Report of Investigation of Engineering Edu- 
cation 1923-29, including a report on Technical 
Institutes, are available for the nominal charge 
of 50^ per volume. These reports originally 
sold for $2.00 per volume. Copies of these re- 
ports may be obtained by writing direct to 
Lancaster Press, Inc., Lancaster, Pennsylvania. 
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New . . . GEOLOGY 
FOR ENGINEERS 

By Joseph W. Trefbthen, Professor of Geology, 
Department of Civil Engineering, University of 
Maine, and Directw, Maine Geological Survey 

• PREPAR£1D as an intcoduclory text in geology for aopho- 
more and junior engineering students. WRIT71EZN to be 
used as a two-semester course, with two lectures and a lab 
period per week. No prerequisites required. Can be adapted 
to a one semester course . . . and yet is ample enougn to 
serve as a text for a full year course. 

• MANY UNE DRAWINGS illustrate principles diagram* 
matically, and many pkotogfaphs, as nearly as possible, trans- 
late the diagrams into actual appearance. 

• BASIC PRINCIPLES are presented with direct application 
to sudi engineering problems as foundations, soil mechanics, 
water supply, stream training, flood control, shoreline pioteo- 
ticm and the geology of materials. 


CHAPTER HEADINGS COVER: 

Geology and Elngineering — ^Minerals — Rocks — ^Rocks, An Intro- 
duction — Igneous Rocks — Rock Weathering and The Regolitb — 
The Consmidated Segments — Metamorphism andkThe Meta- 
nmphic Rocks — Geol^cal Structures— -Geologic Field WoA — 
Geophysical Ebqiloration in Engineering— Earth History — Geo- 
logic Maps — ^The Atmowhere — Subsurface Water — ^Earth Move- 
ments — ^Earthquakes— Streams — Dam Sites and Reservoirs— 
Soil Erosion — Shorelines— Glaciation — Geolomc Interrowtation of 
Topographic Maps and Airplane Photographs— APPENDIX 1. 
Sources of Geologic Infonnation — ^APPENDIX II. Properties 
of Rocks— APP^DIX III. Mineral Identification Tables. 

6x9 Cloth Illustrated Approx. 640 pages 

Order EXAMINATION COPIES Now 






The International 
Textbook Company 


The COLLEGE DIVISION (rakes pleasure 
in Introducing to the JOURNAL’S Readers 
It’s New Representatives : 


For New York City For the Middle Atlantic 

and New England — States — 

MR. E. FREDRICK JOHNSON MR. STEVEN A. VORiS 

of Worcester, Massachusetts of Clarks Summit, Pennsylvania 


For Missouri, Kansas, Nebraska, 
Oklahoma, Colorado — 

MR. JOHN D. GREAVES 

of Kansas City, Missouri 


For Illinois, Wisconsin, 
Iowa and Minnesota — 

MR. ARTHUR O. RAHN 

of Waukesha, Wisconsin 


For California, Nevada, 
and Arizona — 

MR. ROBERT E. WILSON 

of San Jose, California 
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THE AMERICAN SOCIETY FOR ENGINEERING EDUCATION 


OFFICERS FOR 1948-49 

President: C. J. Freund . . . Dean of Engineering, University of Detroit, Detroit, Michigan 

Vice President (general and regional activities): B. J. RobertsoN, Univerefty of Minne- 
sota, Minneapolis 14, Minnesota 

Vice President (instructional division activities): Thorndike Saville, Dean of Engi- 
neering, New York University, New York 53, N. Y. 

Vice President (Engineering College Administrative Council): S. S. STEINBERG, Dean of 
Engineering, University of Maryland, College Park, Md. 

Vice President (Engineering College Research Council): F. M. Dawson, Dean of Engi- 
neering, State University of Iowa, Iowa City, la. 

Secretary: Arthur B. Bronwell Northwestern University, Evanston, 111. 

Treasurer: J. S. Thompson McGraw-Hill Book Company, Now York 18, N. Y, 

♦ 

Junior Past Presidents: C. E. MacQuigg, H. 0. Cboft, IL S. Rogers 


REPRESENTATIVES ON THE GENERAL COUNCIL 


Representing Divisions 
Aeronaaiical — If. W. IUrlow 
Agricultural Engineering — H. J. Bakre 
Architectural — L. R. Blakeslek 
Chemical Engineering — .1, H. Koppolt 
Civil Engineering — J. B. Wilbur 
Cooperative Engineering — II. K. Justice 
Educational Methods — A. G. Conrad 
Electrical Engineering — C. G. Brenneckk 
Engineering Drawing — R. P. IIoklscher 
English — J. E. Thornton 
Graduate Studies — F. T. Mavis 
Humanistic- Social — E. S. Burdell 
Industrial Engineering — J. Walkitp 
Mathematics — J. H. Zant 
Mechanical Engineering — F. L. Bciiwartz 
Mechanics — R. V. James 
Mineral Engineering — G. J. Barker 
Physics — J. G. Potter 
Technical Institutes — W. L. Hughes 


Representing Sections 
Allegheny — W. A. Koehler 
Illinois-Indiana — L. E. Grini’kk 
Kansas-N ehrasl'a — L. E. Conrad 
Michigan — C. A. Brown 
Middle Atlantic — M. T. Ayers 
Missouri — S. H. Van Wambkck 
National Capital — II. II. Armsby 
New England — W. C. White 
North Midwest — 0. N. Olson 
Ohio — O. M. Stone 
Pacific Northwest — 0. E. Osburn 
Pacific Southwest — E. L. Grant 
EocJcy Mountain — J. T. Strate 
Southeastern — L. J. Lassalle 
Southwestern — M. E. Farris 
Upper New York — G. K. Palsgrove 


Society Headquarters: Northwestern University, Evanston, Illinois 


ANNUAL MEETING— RENSSELAER POLYTECHNIC INSTITUTE 
Troy, N. Y.— June 20-24, 1949 




Published monthly {except during July and August) at Prince and Lemon Sts., Lancaster, Pa., by the American 
Society for Engineering Education under the Supervision of the Publication Committee: A. B. Bronwell, 
Chairman, Northwestern University, C. 7. Freund, and C. E. MacQuigg. Entered as second class matter, October 
17, 1912, at the Post O^ce at Lancaster, Pa., under the Act of August 12, 1912. Subscription Price, S4.00 
per year; Single Copies, 75 cents. 


Sufdti^icaMi Pitman ^axi6> 

For Fall Classms . . . Ravisad Edttiort 

MECHANISM PROBLEMS— SEMES A 

By A. S. Hall and E. W. Azpell, Purdue University 

Size 11 X 17 $2.50 

This new edition of the widely used Mechanism Problems — LSeries A adds 
five new sets of- problems to bring it into conformity with Scrie.s 11. A.n 
extensive survey of course lu^eds has made each stories a balanced, compre- 
hensive, and thought-provoking sele<*.tion. Roth Series K and Series R 
will be available for fall classes, and together they form an outstanding 
selection of alternative problems for courses in Mechanism and Kinematics 
of Machines. 


Enthusiastically Received 

KINEMATICS OF MACHINES 

By A. F. MacConochie, University of Virginia 

217 Pages 6X9 $:j.00 

FundameiitalH are emphasised th^oiiglioiit this new text, presenting the 
subject of mechanism in motion in h complete, up-to-date, inspiring manner. 
Original and simplified methods of problem solving are pro\ ided as wtdl ns 
a carefully che<^kcd set of thought-provoking problem'*. 

. . especially impressed with the author’s treatment of relative veloci- 
ties and accelerations and glad to see that he has included the v('lority and 
acccl(;rntion image methods.”-— Pro/c 5 .?or Frank S. Finlayson^ Worcester 
Polytechnic Institute. 


Just Published 

FUELS AND LUBRICATING OILS 

For Internal-Combustion Engines 
By B. Pugh and J. M. A. Court 

169 Pages 4% X 7V4 $3.50 

Concise Rritish treatment on comparatively elementary level. Covers 
hydrocarbon chemistry, manufacture from petroleum, combustion, anti- 
knock rating, chemical and physical properties and their significance, 
general elementary principles of engine' lubrication, meaning and signifi- 
cance of liibricatiiig-oil tests. Invaluable for students of aeronaiitiral, 
automobile, and oil engineering, and of fuel technology. 

€Uia intiitoit ta aaomiHution cofsi^ 


2 Weft 45th St. 
New York 19, N. Y. 


PITMAN 


PUBLISHING 

CORPORATION 
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[ A Vaiumm af a Smrimm in Civii Enginmmring undmr thm mditarmhip afLormwuf\ 
G. Univmrmiiy af Minnmaoia, Chairmanf Jammm Doiandt I 

Uniamrmiiy of iiilnoias and Harold JSL f^ouman, Univorgity of Wiaeomain.j 


STRUCTURAL DESIGN 
IN METALS 

By Clifford D. Williams, University of Florida, 
and Ernest C. Harris, Penn College 

First Award in the Structural Design Divi- 
sion of the Competitive Program for Mod- 
ernized Textbooks on Design Sponsored by 
the James F. Lincoln Arc Welding Foundation 


A JN up-to-date textbook on design of framed structures 
for junior-level courses in engineering colleges. The 
book has many distinctive and interesting advantages: 

e Emphasis is on application of statics of simple structures 
and strength of materials to details of design, which arc 
applicable to all structures. 

• For each phase of the work both welded and riveted 
details are thoroughly analyzed, as processes now of 
nearly equal importance. 

• Recognition is given to the increasing use of metals 
other than structural steel, such as aluminum and its 
alloys, and to the place of structural design in aircraft 
construction. 

• Endeavor is made to give the student food for thought, 
and avoid concepts of design procedure as routine. 

• A chapter on Fatigue of Metals brings the student up- 
to-date and leads him to appreciate the mass of informa- 
tion remaining for the engineer to acquire. 

• Recognizing the growing importance of Rigid Frame 
Design, a chapter is included for schools which include 
analysis of statically indeterminate structures in the 
course. 

• Included in an appendix is latest code information just 
released by the associations concerned. 

OUTLINE: Introduction. Rivets, Bolts and Pins. Welding. So 
lection of Sections. Connections. Plate Girders. Trusses. Bearings. 
Light Gage Structural Members. Fatigue of Structural Members. 
The Rigid Frame. 


iTHE RONALD PRESS COMPANY, Publishers 

15 Eas* 26th Strcel ESTABLISHED 1900 New York lo, N. Y. | 
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PuMuUed 

Elements of 
APPLIED HYDROLOGY 

By DON Johnstone, Assistant Director, W. C. Kruger 
and Associates, Architects- Engineers, Inc., Los Alamos, 
New Mexico, formerly Assistant Professor of Civil Engi- 
neering, The Ohio State University 

and William P. Cross, Hydraulic Engineer, Water 
Resources Division, United States Geological Survey, 
Columbus, Ohio 

A textbook which treats hydrology not as “a science 
of coefficients” or a specialty of little general interest 
but in a manner sufficiently broad to warrant its inclu- 
sion in the basic training of the civil engineer, who must 
learn the art of using Nature herself as a laboratory and 
develop judgment in using records of past performance 
and estimating probabilities. 

The book has twin objectives — Water Supply, Sewerage, Water 
to set forth the fundamentals of Power Kngincering, Sanitary 
hydrology, and to encourage an Engineering and Irrigation, 
analytical approach to the solu- 
tion of engineering problems in Contents: Collecting and Pre- 
general. The treatment has senting Precipitation Data. Col- 
been kept at an undergraduate lecting and Presenting Runoff 
level of facility. For inathe- Data. Elementary Relation- 
matical background nothing is ships Between Precipitation and 
assumed beyond elementary cal- Runoff. The Role of the Land, 
cuius and the general concept of Analysis and Synthesis of the 
least-squares adjustments. A llydrograph by Unitgraph 
set of worth while exercises and Meth^s. Flood Routing, tn- 
problems that do not entail too filtration Theory and the Analy- 
much routine computation are sis of the Hydrograph. The 
included. The volume may be Hydrograph as a Function of 
used either for courses in Hy- Drainage Basin Characteristics, 
drology, or as a supplementary Applications of Statistical Anal- 
textbook for courses such ns ysis to Hydrology. 

276 pages, 32 Tables. 100 Illustrations, Diagrams and Graphs. $.5.00 

A Volume of a Series in Civil Engineering 

Advisory Editorial Commiilee: LORENZ G. STRAUB, University 
of Minnesota, Chairman; JAMES J- DOLAND, University of Illi- 
nois; HAROLD E. WESSMAN, University of Washington 


THE RONALD PRESS COMPANY, Publishers 

15 76(h Street E ST A B L ISHE D 1 900 New YorU lo, N. Y. 
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NUMERICAL METHODS OF 
j==ANALYSIS IN ENGINEERING=-: 

By L. E. GRINTER, Editor 

'rhis new book presents a survey of the mclhocls of successive corrections 
as a substitute for vigorous mathematical analysis. These methods 
have been very successful in such diverse fields as structures, vibrations, 
elasticity, torsion, heat transfer, and many others. Published February 
21, 1940. $2.80 


THEORY OF MODERN 
STEEL STRUCTURES, Vok I & II 

Revised Editions 

By L. E. GRINTER 

Research Professor of Civil Engineering and Mechanics, 

Illinois Institute of Technology 

Volume I of this well-kiiow'n tw'O volume set offers abundant information 
of a design nature without losing thoroughness of the analytical view- 
point and practice in analysis. This revision extends the emphasis 
upon basic principles with additional material upon loads, reactions, 
shears and inoinenls in beams. Greater emphasis is also placed upon 
flat-roofed industrial buildings. Chapters in the revised edition are 
subdivided into smaller divisions to permit the teacher greater freedom 
in choosing the order in which the material is to be presented. To he 
published this summer. $5.50 {probable) 

In the revised edition of Volume II, which is completely reorganized 
and rewritten, every effort has been made to simplify, clarify, and make 
easier the study of static^illy indeterminate .structures. All the material 
is presented consistently in such a way as to be of equal value to civil 
engineers, architects, and aeronautical structural engineers. One of 
the most widely used textbooks in the field, this volume is unusual for 
its brief survey of all classical and modern examples; and for its discus- 
sion, not found elsewhere, of several modern tools which are the author's 
own developments. Published February 15, 1949. $5.25 

THE MACMILLAN COMPANY 
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New third edition of 

==TECHNICAL DRAWING 

by 

GIESEGKE, MITCHELL & SPENCER 


THE NEW THIRD EDITION of ihis fumuiis text represents a thor- 
ough revision. A large part of the text matter has been completely 
rewritten, and the rest has been c-arefully revised in light of the sugges- 
tions made by teachers all over the country. 

rhere are approximately drawings and other new ilhistrutivc 

material. At least one half of the old illustrations have been redrawn 
and enlarged in order to do away with "eye-killers.'' 

All problems in which the sheet layout is given have been changed to 
agree with the American Standard .size of 11" x 17" or 81" x 11". The 
entire book has been brought into exjict agreement with the new Amer- 
ican Standard Drawing and Drafting Room Practice ASA Z14.1 — 1946, 
and the Appendix contains a complete reproduction of this Standard. 
A new article, ^*Axonomeiric Projection by the Method of Intersections^' 
is an outstanding innovation in this new edition. The authors have 
presented this subject from a new and .simplified approach, making 
trimetric drawings nearly a.s .simple as isometric draw'ing. 


TECHNICAL DRAWING, Third Edition by Gie- 
secke, Mitchell and Spencer will be published this 
summer. Approximately 730 pages. $4.50 {prob- 
able) 


60 Fifth Avenue, New York 11 
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NeuA RooU . . . McGRAW-HILL 

ANALYTICAL MECHANICS OF GEARS 

By Earlr Buckingham, Massachusetts Institute of Technology. 

546 pages, $10.00 9 

Outlines the fiinchimental relationships that form the foundation of the design 
of all type.s of g(?ars. The approach is entirely mathematical and analytical. 
Covers the nature of the action, forms of the teeth, influence and nature of 
friction, conditions that influence the intensity of the dynamic loads, strength 
of the gear teeth, and the resistance to wear of various combinations of materials. 

INTRODUCTION TO STATISTICAL MECHANICS 

By R. W. Gurney. The Johns Hopkins University. International Series 
in Pure and Applied Physics. 268 pages. $5.00 

An unusually clear exposition of the subject of statistical mechanics, with em- 
])hasis on experimentation rather than purely mathematical analysis. The 
author has devised ingenious methods whereby the student is enabled to grasp 
the basic principles and the nature of partition function. The treatment of 
metallic alloys is noteworthy. 

ANALYSIS AND LUBRICATION OF BEARINGS 

By M. C. Shaw, Massachusetts Institute of Technology, and Kred Macks, 
NACA, Cleveland. Ohio. Ready in June 

Oesigned for an advanced course in lubrication theory, this book presents the 
fundamental concepts underlying the design and performance of shaft bearings. 
The general principles of bearing load analysis are first developed, and a number 
of representative examples are discussed. 

PETROLEUM REFINERY ENGINEERING. New 3rd 
edition 

By W. L. Nelson, University of Tulsa. Chemical Engineering Series. 
452 pages, $9.00 

The author has completely rewritten this basic text, incorporating many changes 
in the field brought about by the Second World War, and including new and 
revised physical data, practical details on plant operation, and new processes, 
products, and operations. The new edition pertains more directly than before 
to the petroleum industry. There is an entirely new chapter on Catalytic 
Cracking. 

CHEMICAL ENGINEERING PLANT DESIGN. New 3rd 
edition 

By F. C. ViLBRANDT, Virginia Polytechnic Institute. Chemical Engineer- 
ing Series. Ready for fall classes 

Extensive revisions have been made in this well known text and reference book 
to bring it up to date, with particular attention to standard cost estimating 
data for the process industries, sources of data for operation and equipment 
costs, and cost indexes which enable the reader to project cost estimations for 
several years. A new illustrative project, the plant design of a Gamma-Benzene 
Hexachloride Unit, has been included. 



Send for copies on approval 

McGRAW-HILL BOOK COMPANY, Inc. 

330 Wm( 42Rd StrMt N«w York 18, N. Y. 
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Aie44A RooU . . . McGRAW-HILL 

STRENGTH OF MATERIALS 

By J. P. Den Hartog, Massachusetts Institute of Teclinology. 323 pages, 

$4.00 

A textbook for a first course in strengtli of materials for engineering students. 

Each article starts with general theory and then gives practical examples of the 
theory. Mohr’s circle method for stresses is treated fully, and the theory of 
the center of shear is covered in an elenuMilary manner. There are 350 prob 
lems with answers. 


THE AIRPLANE AND ITS ENGINE. New 5th edition 

By C. H. Chatfield, Fellow, Institute of the Aeronautical Sciences, C. F. 
Taylor, Massachusetts Institute of Technology, and Shatswell Ober, 
Massachusetts Institute of Technology. Ready for fall classes 

Thoroughly revised, this book again gives the student u sound knowledge of the 
basic principles, and a broad view of recent developments. All new develop- 
ments have been included: gas turbines, jet engines, rocket engines, reciprocating 
engines, present-day instruments, automatic pilots, radar, blind-landing tech- 
niques, etc. 

PRINCIPLES OF AERODYNAMICS 

By J. H. Dwinnell, University of Washington, keatly for fall classes 

Designed ior a first course in aerodynamics. Contains much experimental 
data to be used in comparison with theory rather than as a handbook. Covers 
Reynolds’ Number effect on various bodies; theory of airfoil properties; sub- 
sonic, transonic, and supersonic characleiistics of aerodynamic bodies; cliar- 
ucteristics of the jet-propelled plane; chanicteristics of hinged surfaces; etc. 

ROUTE SURVEYS 

By R. R. Skelton, University of New TTampsiiire. Ready for fall classes 

Brings together in one volume all the fundamental and practical considerations 
required by the engineer concerned with various types of route location. Em- 
phasis is placed upon the importance of the engineering api^roach to the problems 
involved and the economic factors which influence route selection and location. 


BASIC TELEVISION. Principles and Servicing 

By Bernard Grod, RCA Institute. Ready for fall classes 

A comprehensive course in television receivers and transmitters for the be- 
ginning student, presenting a simple, practical description of television circuits 
and techniques, which is at the same time complete and accurate. Simplified 
diagrams, complete schematics, and photographs are used to illustrate each 
topic. 


Send Jor copies on approval 

McGRAW-HILL BOOK COMPANY, Inc. 

330 Watt Hind Street New York 18, N. Y. 
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HEATING, VENTILATING AND 
AIR CONDITIONING FUNDA- 
MENTALS, by W. H. Severn! end 
J. R. Fellow! 

Includes latest and incjst authciitu* 
data on the subject. Divided into sei'- 
tiona of fundamental material essential 
for instruction of undergraduates in 
architecture, architectural cngin(x.*ring, 
and mechanical piiginecriTig. 2nd lid.. 
November. Approx. 656 panes. 382 Ulus. 
I'rob. $6.50. 

AN INTRODUCTION TO LUMI- 
NESCENCE OF SOLIDS, 
by H. W. Leverenz 

One of the Wiley Structure of Mattel 
Sciies. Particular emphasis on urtifiiiai 
phosphois. 700 relcrericfs <‘itcd at end 
oL book. November. Appio\. 57 f panes. 
Prob. $10.00. 

HANDDOOKOFEXPERIMENTAL 
STRESS ANALYSIS, 

edited by M. Hetenyi 

A collection of papers, prepaictl by 
.30 authorities, which discuss the various 
appjoaches and tet'hnniues of sticss 
analysis. Aunitst. Approx. It 26 pages. 
820 ill ns. Prob. $ f 5.00. 

AIRPLANE PERFORMANCE, 
STABILITY, AND CONTROL, 
by C. D. Perkin! and R. E. Hage 

Presents those elements of applied 
aerodyii.i III ic.s that be;ir diiectly on the 
problem ol airplane design. Covers basic 
aerodviiamii s, propulsion charai-teristics, 
perforiiiaiK f* methods, drag estimation at 
veiy highsix'cds, handling (lualilies ut the 
airplane. .September. Approx. 526 pages. 
325 tlliis. Prob. $7.00. 

DIFFERENTIAL EQUATIONS, 
by H. W. Reddick 

Covers the methods of solving ordi- 
nary differential cii nations and the prob- 
lems ill applied mathematics involving 
them. Theoretical principles applied to 
actual problems. _ New material and new 
problems in revision. 2nd lid.^ June. 
Approx. 280 pages. Illus. Prob. $3.00. 

HEAT TRANSFER, by Mae Jakob 

A complete treatment of conduction 
and convection covered fiom viewpoints 
of mathematics, physical theory, experi- 
mental data, etc. August. eXpprox.T-tO 
pages. 251 illus. Prob. $10.00. 


CIRCUIT ANALYSIS OF A-C 
POWER SYSTEMS, Vol. II, 
by Edith Clarke 

Second volume is complete in itseff 
although it presents further applications 
of rnetliods covered in Volume I. New 
volume contains additional methods of 
circuit analysis which are devclopc'd and 
applied. .September. Approx. 4t2 Pages. 
Illus. Prob. $8.00. 


STEAM TURBINES AND THEIR 
CYCLES, Vol. I, by J. K. Salisbury 

Part I includes a review of fiinda- 
jiiciital thermod^'iiamics, the flow of 
fluids, design ol .steam turbines. Part II 
covers the effect of liie inajrir variables in 
the field water heating cycle on the heat 
late of a sieairi power plant, calculation 
of heat balances. Pai till deals with the 
effect of all minor variahlei^on plant heat 
lale. Additional related topics. Deteiu- 
bet . 117 illus. In preparation. 


ACOUSTIC MEASUREMENTS, 
by L. L. Boranok 

Consider.s measuring tivhiiuiues, pic- 
sents the tJiinry ol niiiiiy elet tro- acoustic 
phenomena ol basic tj’pes ol acoustic 
ineasuriiig app.iratiis, discusses alternate 
methods tor at coinplishing elivtro-acoiis- 
tic measurements. Se.ptemher. 132 illus. 
In preparation. 


HYDRO-ELECTRIC HANDBOOK, 
by W. P. Creagor and J. D. JusHn 

A compendium of all phases of 
modern hydro-electric practice. New 
edition brougliL up to dale, extensively 
revised, and presenting miieh adilitional 
essential data. 2nd lid., September. 
Approx. 1126 pages. 600 illus. Prob. 
$15.00. 


INTRODUCTION TO THE 
THEORY AND PROBABILITY OF 
STATISTICS, by Niela Arlay and 
K. R. Buck 

A book in the Wiley Applied Mathe- 
matics Series, this volume is an introduc- 
tion to elementary probability covering 
"the thcory*^ of errors." and some applica- 
tions to fire control and surveying. 
Approx. 235 pages. Illus. Prob. $4.00. 


Otkafi AaaAd. OM fia/fa 


JOHN WILEY & SONS, Inc., 440 Fourth Ave., New York 16, N. Y. 
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Near absolute zero, matter does strange things . 


aT 455 degrees below zero 

xX Fahrenheit, liquid helium be- 
comes a “superfluid/* That is, it loses 
its viscosity: if it were set in motion 
like coffee spinning in a cup, part of it 
would theoretically continue to spin 
forever. 

It also becomes a “super-wetting" 
agent, meaning it will creep up a con- 
tainer's sides, flow over the edge. 

Other types of matter develop “su- 
per-conductivity." If, for example, an 
electric current were set in motion in 
a closed loop of columbium-nitride 
below 15 degrees, it would in theory 
flow indefinitely. 

These are some of the facts of cryo- 
genics— the study of low-temperature 
phenomena— into which a group of 


young General Electric scientists are 
directing their investigations. 

Although their studies are in only 
the earliest stages, the facts of this 
nether world of temperature have 
aroused enough interest that with the 
building of a new Research Labora- 
tory, a $250,000 unit has been espe- 
cially constructed for their work. 

Through its emphasis on research 
and creative thinking, through en- 
couraging fertile minds to follow their 
own imaginative bent and by imple- 
menting their work with the best 
available facilities. General Electric 
remains a place “where interesting 
things are happening," and stays in the 
forefront of scientific and ^engineering 
development. 




ca?i 


wit ClWji 




GENERAL ^ELECTRIC 
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FUNDAMENTALS OF ENGINEERING 

DRAWING^ Revised Edition 

By Warren J. Luzadder, Purdue University 

9 The basic principles of engineering drawing are presented 
in such a way that the beginning student can find satisfying an- 
swers for all of his ordinary questions. In simple, understand- 
able language elementary procedures and rules artf described 
step-by-step. The major portion of the text leads up to the 
preparation of machine drawings, because the methods used in 
such preparation are the same as those in other fields of en- 
gineering. Thus the student is given a good foundation for 
later study in some specialized field such as structural drawing. 

A widely praised feature of the revision is the improved illus- 
trations. They show each operation so clearly that the student 
has no doubt about any detail of procedure. 

Published 1946 623 pag«s 6'' x 9 ' 

PROBLEMS IN ENGINEERING 

DRAWING^ Revised Edition 

By Warren J. Luzadder, J. N. Arnold^ M. H. Bolds, 
Purdue University; and H. Thompson, University of 
California (Berkeley) 

9 Appropriate to the usual elementary course in engineering 
drawing, the 69 problems in this workbook can be used with 

Luzadder’s FUNDAMENTALS OF ENGINEERING DRAW- 
ING, Revised, or with any standard text. They cover all phases 
of the work. 

Publithad 1946 69 worksheets Byi" x II'' 


PRENTICE-HALL, INC 

70 Fifth AvonuG Now York 11 N Y 


12 




Educational Goals 


By JAMRS R. KTLLTAN, J|{. 
President, Massachusetts Institute of Technolotjy 


In a recent Town Meeting of the Air 
devoted to the subject, ''Are We Edu- 
cating for the Needs of Modern Man?” 
I suggested that American education has 
the following goals : 

First, we must give an understanding 
of our American heritage and of the 
sacrediiess of individual liberty in a free 
society. 

Next, we must i)rei)are men to grow in 
moral and spiritual stature. Our people 
must not only be literate; they must har- 
ness literacy to ideals and to a sense of 
the first rate. We must follow the pre- 
cepts of the philosopher, Whitehead, that 
"moral education is impossible without 
the habitual vision of greatness.” 

Third, we must prepare men to be 
skilled and ereativc in their share of the 
world’s work. 

In our engineering schools we, of 
course, are primarily concerned with this 
third objective. Our function in the 
over-all American educational scene is to 
educate specialists who arc able to put 
science to work for useful purposes. If 
we are to do this job adequately, I am 
convinced that we must provide more gen- 
eral education in the undergraduate cur- 
riculum, more even than was recom- 
mended by the report of the SPEE 
committee on "Engineering Education 
after the War.” 

If we are to attain this goal, we can 
anticipate less and less specialization in 
the undergraduate years. While preserv- 
ing the motivation that comes from hav- 
ing specific courses of study, such as 
electrical engineering or mechanical engi- 


neering, in the undergraduate program, 
we must anticipate pushing into the grad- 
uate years some of the more specialized 
work. Our undergraduate subjects can 
thus be devoted to the basic content of 
engineering science. I would define the 
undergraduate engineering program of the 
future as one that i^rovidcs a general 
education with the emphasis on science 
and engineering, rather than a specialized 
training with a small amount of general 
education. 

Our institutes of technology are not 
unique in having to broaden their base. 
In the past two decades, the universities 
and liberal arts colleges have all been 
struggling with the need to provide a 
common core of studies which will con- 
tribute toward a man’s ellcctivcness as an 
individual and a citizen, regardless of his 
occupation. 

In rounding out their programs, the 
liberal arts colleges have recognized the 
educational value of the discipline, rigor, 
and motivation inherent in the engineer- 
ing curriculum and they have sought to 
find equivalents. In turn the engineer- 
ing colleges, while prizing and preserving 
these advantages, have been adopting 
into their curriculum more of the com- 
mon core studies recognized in the liberal 
arts colleges. Thus the two programs 
have benefited one another. 

As we seek to broaden the education 
of the specialist, we must at .the same 
time be careful to avoid overscheduling 
and overfeeding him. The engineering 
schools have always been proud of their 
reputation for requiring hard work of 
their students. I hope they hold fast to 
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that reputation. But students need not 
only to meet rigorous requirements; they 
need also opportunities to reflect, to de- 
velop the intellectual maturity that comes 
only from self-education under adequate 
stimulus. The students who are studying 
to be professional men need time to be 


resourceful, to develop judgment, to ac- 
quire a broad margin to their careers. 
They need time to avoid what Veblen 
called “trained incapacity.” 

I suggest that these are sotfle of the 
long-term considerations which will af- 
fect policy in our engineering institutions. 


Sections and Branches 


A meeting of the Missouri Section of 
the A.S.E.E. was held at Washington 
University in St. Louis on April 9. At 
this meeting, officers were chosen as fol- 
lows for 1950: Chairman, C. M. Wallis; 
Vice-Chairman, A. W. Brust; Secretary, 
E. W. Carlton; for the General Council, 
11. Z. Williams. 

C. L. Wilson presided at the General 
Meeting, which included addresses by L. 
E. Stout and G. F. Branigan. Other 
talks and papers given included: 

Chemical Engineering 

W. T. Armstrong 
R. A. Cooley 
R. H. Lubbers 
J. C. Chu 
R. R. Cornwall 

D. P. Chamberlain 

( 'iml Engineering 
H. W. Wood 

Electrical Engineering 

R. K. Moore 
J. B. Pickel 
R. T. Webb 
D. L. Waidlich 


C. T. Johiik 
J. Zaborsky 
J. W. Rittenhouse 
G. G. Skitek 

Engineering Drawing 

E. Zellmcr 

R. Blcikamp 
J. Senne 

Humanities, Social Studies and 
English 

S. H. Lloyd 
R. M. Schmitz 
J. J. Jelinek 

V. Staudt 

Mathematics and Physics 

R. E. Newton 
D. H. Erkiletian 

Mineral Industries 

0. R. Grawe 
A. Legsdin 

W. J. Knapp 
W. A. Vine 
H. L. Scharon 

The meeting closed with an address by 
A. H. Compton, President of Washington 
University. 



Partnership with Industry* 

By C. J. FBEUND 

President of the Society and Dean of Engineering, University of Detroit 


Last year President iMacQuig-g moved 
the headquartei's of the Society to 
Evanston, and staged what was possibly 
the most successful membership campaign 
in the Society's history. The year be- 
fore, President Croft reorganized the So- 
ciety, and formally established its inter- 
national relations. The year before that, 
President Rogers revised the constitution 
and by-laws. And so on. It has been a 
tradition in the Society for the officers 
each year to undertake some one project 
to make the Society better. 

The officers have looked over the situa- 
tion and have made “Partnership with 
Industry" the special objective for this 
year. They believe that the industries 
and the schools of engineering need to 
cooperate very much better ; and that 
there should be more teamwork between 
the engineers in plant and field, and the 
teachers of engineering in the colleges 
and schools. 

The officers realize that many other im- 
portant and serious problems confront 
the Society, but they selected this prob- 
lem for reasons which I shall try to ex- 
plain in a moment. 

There is, of course, considerable inter- 
course between engineers in the indus- 
tries and the engineering teachers. Re- 
cruiting officials visit the colleges to 
interview seniors. Professors undertake 
research projects for sponsor industries 
and work hand in hand with engineers 
in plants and laboratories. Others in 
the faculties are consulting engineers for 
manufacturers and industrialists. And 

* Presented before the Engineering Col- 
lege Administrative Council of the ASEE, 
Washington, November 18, 1948. 


many educators are officers and commit- 
teemen in the national and local engi- 
neering societies. Indeed, those teachers 
who do maintain close contact with in- 
dustry may rise in indignation and 
protest that relations between colleges 
and industry are in a flourishing condi- 
tion. 

But I suspect that the active research- 
ers, consulting engineers, officers and 
committeemen in the societies are not 
typical of the faculties. If we check over 
our faculties man by man, shall we not 
discover that the most of them circulate 
in the narrow orbit of home, office, class- 
room and laboratory, and have not been 
near a manufacturing plant or a con- 
struction job for a year or two; or pos- 
sibly six or seven? Are there not many 
among our faculties who tend to forget 
that engineering is a practice, a profes- 
sion, and who tend to drift into the 
purely academic phases of their work? 
Are there not at least some, especially 
among our promising young intellectuals, 
who begin to look upon jobs in plants as 
just a little vulgar? 

Majority into Private Industry 

One might raise the question: Why 
bother; why not let the professors and 
the industrialists go their separate ways? 
The answer, or answers, constitute the 
reason for this year's special Society key- 
note. 

Research has be^n the glamor field of 
work for the best of the engineering 
graduates in recent years. A rapidly in- 
creasing proportion of the engineering 
bachelors have gone on to the graduate 
schools. And more and more young engi- 
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neers have become interested in various 
government and municipal jobs. But in 
spite of these fascinating occupationsi the 
fact remains that the vast majority of 
our engineering graduates carry their 
diplomas away from the commencement 
exercises, do or don^t enjoy a short or 
long vacation, and then hang up their 
hats in some industrial plant, office, or 
drawing room and go to work. Seventy- 
eight per cent oT American engineers, 
four out of every five, are employed in 
private industry, according to “The Engi- 
neering Profession in Transition,” pub- 
lished last year by the Engineers Joint 
Council. 

Enlarged Opportunities 

There is another reason for this year's 
choice of a special project. 

The Manpower Committee of the So- 
ciety has declared its opinion that our in- 
dustries, without straining, can absorb the 
sudden swarm of veteran graduates in 
the next three years. But the industries 
face an enormous task. The seniors of 
any year are approximately the graduates 
of that year. The number of senior stu- 
dents in American and Canadian colleges 
and schools of engineering has been 
growing rapidly, as follows: 


Year 

Son in r Eiirolliueiit 

192(5 

9,000 

1936 

10,300 

1942 

17,100 

1948 

32,400 

1949 

45,700 

1950 

51,000 (probable) 


Notice that the interval between years 
in the tabulation is not equal, and that 
the curve, if one were plotted, would indi- 
cate a sharp acceleration. There is a 
parallel acceleration in the difficulty of 
finding jobs for graduates, regardless of 
our conviction that the jobs can be found. 

The Manpower Committee, I believe, 
has based its studies upon a very small 
number of corporations which have al- 
ways hired engineering graduates as a 
matter of long-standing policy. 


It is perfectly clear to the Committee, 
and to any of us who look into the mat- 
ter, that a distinct, possibly an infinitesi- 
mal minority of American engineering 
employees have taken on the ^eat ma- 
jority of the boys who come out of the 
colleges. 

And it is perfectly clear, likewise, that 
there are countless opportunities for 
graduates in thousands of large and small 
plants, along thousands of railroad sid- 
ings from the Atlantic to the Pacific. 

The officers of the Society are of the 
opinion that the first step in the process 
of breaking out these opportunities is for 
the industrialists and the professors to 
get acquainted with each other. After 
that is accomplished the rest ought to be 
comparatively easy. 

New Functions 

There is another reason for this year's 
special objective. 

The Society's Committee on Relations 
with Industry held an excellent session — 
several excellent sessions — at Austin last 
June. In the session to which I refer, 
competent and informed speakers jjointed 
out abundant opportunities for engineer- 
ing graduates in functional fields which 
graduates have heretofore almost com- 
pletely ignored. Graduates and college 
placement officers have concentrated al- 
most exclusively upon familiar jobs in 
design, experiment and test, sales, re- 
search and the like. They have largely 
overlooked jobs in plant engineering and 
maintenance, production and manufactur- 
ing, and the operation of engineering 
facilities of whatever kind. 

I suggest that we check over our 
alumni lists when we return home. How 
many graduates can we find in such po- 
sitions? And then let us drive in and 
around the important manufacturing 
plants in our respective neighborhoods. 
Let’s size up the vast buildings, the com- 
plicated installations of machinery and 
equipment, and the auxiliary facilities 
for power, heating and ventilating, light- 
ing, water supply, sanitation, transports- 
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tion. Let’s visualize how many engineers 
might be engaged in caring for all these 
equipments and facilities. And 1 mean 
professional engineers, apart from very 
many graduates of technical institutes. 

The works manager has an excellent 
position in any except the smallest estab- 
lishments. We used to call him general 
superintendent. How many young engi- 
neers can any of us name who arc point- 
ing for such a job? The plant engineer 
has charge of machinery and equipment, 
and of the layout and preliminary design 
of new plants and extensions. We used 
to call him master mechanic. Plow many 
young engineers do we know who are 
reaching for such responsibility? 

In former years, these jobs were tilled 
by expert craftsmen with a gift for 
leadership, mostly immigrants from Eu- 
rope. But that generation of stalwarts 
has nearly passed, and nobody has re- 
placed them. There exists an iram6hsc 
vacuum, so to speak, ready to absorb 
thousands of young engineers. 

Besides, plant administration has be- 
come so complex, and involves so many 
intricate technical problems and deci- 
sions, that mere skill with tools is no 
longer adequate, and complete engineer- 
ing training is required. 

One important American manufacturer 
of heavy machinery, largest of his kind 
in the world, will no longer groom any- 
body except an engineering college grad- 
uate for a plant administrative job. 
And Mr. George Dreher, the executive of 
the Foundry Educational Foundation, de- 
clared on Thursday that his industry 
hopes to induct twenty thousand engi- 
neering college graduates as soon as they 
can be found. 

Engineering teachers will just have to 
get out among the industrialists, find out 
about these openings in the plants, and 
tell their students about them. ^ And pos- 
sibly one or the other of the teachers will 
have to learn, somehow or other, to be 
just as proud of his graduate who is a 
distinguished plant manager as of an- 
other graduate who is an outstanding 
chief engineer. 


Small Industries 

Again, in 1946 at St. Louis, the Com- 
mittee on Relations with Industry de- 
voted a highly successful session to 
engineering opportunities in the small 
industries. And Professor Robertson 
tells us that conferences on the subject 
have been held at the University of Min- 
nesota. 

There appears to he an enormous and 
undeveloped outlet for engineers in tens 
of thousands of small plants and estab- 
lishments. The small employer hires a 
young engineer, when and if he hires him, 
for immediate production starting at 
eight thirty tomorrow morning, not for 
what he can make of him ten years hence : 
lie hires a work horse, not a long term 
investment. When a draftsman quits at 
noon on Saturday, the small employer 
irantically telephones the nearest college 
early on Monday morning. Practically 
no small industries have set up policies 
for systematic and continuous develop- 
ment of technical men. 

All this is natural enough. The typi- 
cal small employer is doubtless a smart 
and enterprising workman who has mas- 
tered the know-how of some tool or 
process, has raised a few hundred thou- 
sand dollars and has set up a little busi- 
ness. Frequently this little business is 
auxiliary to a principal industry of the 
locality. Jn our Detroit territory the 
small industry is likely to be a heat treat- 
ment plant, a tool or die shop, a foundry, 
or a die casting, welding, chemical pro- 
cessing or instrument making plant. 

Let me cite an (*xample to show the 
degree to which young engineers stay out 
of small plants. Detroit is one city 
about which I may speak with some show 
of authority. The Engineering Society 
of Detroit has about five hundred junior 
members. The Society made a study of 
these junior members two years ago, and 
two hundred and forty-nine of the 
juniors, almost exactly half, returned the 
questionnaire. Of these two hundred 
and forty-nine, twenty-four were em- 
ployed in small industries. That means 
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a total of forty^eight, if we may assume 
the same proportion among those who 
failed to return the questionnaire. 

Now, the Detroit Board of Commerce 
reports that there are about 3,300 manu- 
facturing establishments in Detroit and 
the suburbs. Presumably at least 3,000 
of these arc small. 

Forty-eight young engineers in 3,000 
industries ! 

Of course, not all young engineers in 
Detroit belong to the Society, but we con- 
tend that the best of them do. 

It is unlikely that the small employer 
will become interested in college gradu- 
ates unless he knows an engineering col- 
lege professor and thinks he is a pretty 
good sort of person. And the small em- 
ployer will not know any college professor 
unless the college professor cultivates his 
acquaintance. 

Status of the Professional Engineer 

There is still another reason why indus- 
trialists and educators should know each 
other better, and that is the uncertain, 
confused and misunderstood status of the 
professional engineer who is employed, 
as compared with the consulting engineer. 
As a rule, the distinction between pro- 
fessional engineers on the one hand, and 
draftsmen, technicians and even artisans 
on the other, is not clearly understood by 
employers; nor, indeed, by engineers 
themselves. 

Read the code of ethics of the Engi- 
neers’ Council for Professional h]ngi- 
neers, or of any one of the national engi- 
neering societies. You will soon detect 
an undertone. The codes arc quite ap- 
propriate for all engineers, of course, but 
they were obviously written very largely 
from the viewpoint of the consulting 
engineer. Nevertheless, the Engineers 
Joint Council lists only 3.6 per cent of 
all engineers as consultants. 

Employed engineers, especially young 
engineers, are so restricted in their jobs 
by the policies and regulations of their 
employers that they have but little op- 
portunity to develop a professional con- 


sciousness. And the advertising and in- 
ternal morale building of the typical 
American corporation are so potent that 
after twenty years of experience in such 
a corporation, the engineer has almost 
forgotten that he is a member of an im- 
portant profession, but is highly con- 
scious and proud of his status as a 
Chrysler man, a Standard Oil man or a 
Bethlehem Steel man. There are excep- 
tions among the electrical equipment 
manufacturers and the utilities, and pos- 
sibly elsewhere. 

Very many problems cluster about the 
professional status of engineers em- 
])loycd in the industries. Engineering 
(educators may I)e able to help solve at 
least some of those * problems, but they 
will first have to get better acquainted 
with the engineers in jdant positions. 

Conclusion 

T have spoken mostly about manufac- 
turing industries because I happen to be 
a mechanical engineer, and more familiar 
with such industries. But I suspect that 
conditions arc much the same in construc- 
tion, and in other fields of civil engineer- 
ing, and in most of the other branches of 
the profession. 

The officers of the Society propose to 
make “Partnership with Industry” the 
special topic for the annual meeting at 
the Rensselaer Polytechnic Institute next 
June, and the keynote for the year’s 
work in the Society. Vice-Presidents 
Robertson and Saville have already set 
machinery in motion to feature relations 
with industry in the sessions and projects 
of the Sections and Branches and of the 
Committees and Divisions, both in the 
annual meeting and in the course of the 
year. I am sure that Vice-Presidents 
Steinberg and Dawson likewise have ap- 
propriate and challenging programs in 
mind for the Engineering College Admin- 
istrative and Research Councils, respec- 
tively. 

The Committee on Relations with In- 
dustry will stage an important gathering 
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id industrialists and onginocring; odueu- 
tors next June. They have begun work, 
their hopes and plans are exceedingly 
ambitious, and this gathering, which has 
been called a ‘^circus” in order to suggest 
the scope of the undertaking, should 
mark an important turning point in the 
relations between the educators, and the 
engineers in the plants and in practice. 

I have tri(*d to explain why the officerh 


selected the special objective for the year 
in the Society; 1 hope that the explana- 
tion has been convincing. And 1 plead 
with each one of you to promote 'Tart- 
nership with Industry” to the best of 
your ability within your respective 
si)heres of influence, and in so far as 
doing so may be consistent witli your 
positions and the ta.sks to which you are 
committed. 


College Notes 


A two million pound-inch torsion test- 
ing machine believed to be the world's 
largest and aceomniodating specimens 
four feet and four inches in diameter 
and sixteen feet long has been proof 
tested at the Fritz Engineering Labo^*a- 
tory of the Civil Engineering Depart- 
ment of Lehigh University. 

Designed to study the torsional be- 
havior of structural members such as 
plate and box girders, the t<»stiiig ma- 
chine is capabhi of handling full-sized 
bridge sections, twisting thcmi through 
any desired angle. The machine itself 
is approximately nine feet high and 2o 
feet long with a gross w’eiglit of 15 tons 
and a center line 4G inches above floor- 
level. 

A program of graduate work in Engi- 
neering, Physics, and Chemistry — lead- 
ing to tlie master's degree — is to be 
inaugurated at Drexel Institute of Tech- 
nology beginning with the Fall term ac- 
cording to an announcement by President 
James Creese. 

Robert C. Disque, Dean of the College 
of Engineering, said that seven curricula 
will be offered in the new program, lead- 
ing t'o a degree of Master of Science. 
They are Aeronautical Engineering, Civil 
Engineering, Chemical Engineering, Elec- 


trical Engineering, Mechanical Engineer- 
ing, Chemistry, and Physics. 


As in each of the triennial meetings 
held by the Iowa Institute of Hydraulic 
Research, the technical sessions of the 
Fourth Hydraulics Conference, scheduled 
for June 12-15, will reflect a particular 
and timely theme. One of the greatest 
micds of the profession today is a com- 
prehensive and authoi-itntive presentation 
of hydraulics as a broad engineering sci- 
ence. The Institute has therefore invited 
leadci-s in the major subdivisions of the 
science to prepare papers which wil' 
form the consecutive chapters of a book 
on “Engineej’ing Hydraulics.” These 
chapters have been carefully correlated 
by the Institute staiT, and arc now being 
preprinted by photo-offset from galley 
proof for thorough discussion at the con- 
ference prior to final revision and publi- 
cation. Those partici])nting in this en- 
deavor are: 


Hunter Rouse, 
J. E. Warnock, 
J. W. Howe, 

G. R. Williams, 
C. E. Jacob, 

V. L. Streeter, 
J. S. McNowii, 


A. T. Ippen, 

C. J. Posey, 

B. R. Oilcrest, 

G. H. Keulegan, 

C. B. Brown, and 
J. W. Daily. 



The Problem Method in Humanistic Studies 

By C. HAROLD GRAY 

Head, English Department, liensselaer Polytechnic Institute 


Knfjirieeririfi: students are luibitiiatcd, 
through the disciplines of mathematics, 
science, and technology, to ask, '^What is 
the problem?” They are not accustomed 
to the kind of indefinite absorption of 
knowledge wliich too often characterizes 
humanistic subjects. Unless they under- 
stand that also in tliese subjects are prob- 
lems that demand solid i(»ns, they will not 
participate actively in a genuine experi- 
ence of learning. If we overlook their 
characteristic problem-solving attitude, 
our own activities will seem to them 
vague and purposeless. 

I therefore deliberately challenge the 
notion, common among English depart- 
ments in universities where engineering 
students attend the same courses as the 
liberal arts students, that engineering 
students are not different from other 
young people and that the teaching of 
literature, writing, history or philosophy 
need not be conducted differently for 
them. While we may assume that as hu- 
man beings they are not innately differ- 
ent from other people, we should not 
conclude that their previous experiences, 
their professional ambitions, and their 
highly developed skills in certain studies 
will not make the problem of teaching 
them different from that of teaching stu- 
dents who have been differently condi- 
tioned. Because they have doubtless 
fallen in love, once or more than once, we 
need not conclude that at ten o’clock on 
Mondays, Wednesdays, and Fridays we 
can throw love lyrics at them between a 

* Presented before the English Division 
Conference at the Annual Meeting, Austin, 
Texas, June 17, 1948. 


class in mechanics at nine and a class in 
photogrammetry at eleven, without giv- 
ing some thought to how their minds are 
working at ten o’clock and what we are 
trying to do with those lyrics. Our first 
obligation, ns well^ as our first step 
towards success in our teaching, will be 
to understand as much as we can about 
the intellectual habits of our students and 
to use that understanding as a basis for 
the selection of humanistic studies and the 
methods by which we shall teach. 

Characteristics of Engineering Students 

Engineering students, then, differ from 
other students I have known in having a 
more habitual desire to know right off the 
bat what the problem is or what real ques- 
tion we are asking. If we seem to be de- 
manding in our humanistic or social 
studies that surveys of factual material 
or reproductions of text-book discussions 
be memorized and returned to us, they 
will know exactly how to go to work. 
From such courses, however, they will not 
derive the benefit which humanistic stud- 
ies are supposed to provide. I assume 
that the purpose of such studies is to 
lead the students to think more critically 
about problems of human life. They are 
already dealing with some of these prob- 
lems in their scientific and technological 
studies. They are mastering the modes 
of thought, the principles, and the meth- 
ods by which solutions are arrived at. 
Being aware of the importance of the 
engineering problems, they are whole- 
heartedly involved in ^n effective learn- 
ing process. 

To get the same degree of involvement 


498 



THE PROBLEM METHOD IN HUMANISTIC STUDIES 


4Q9 


in the study of humanistic and social sub- 
jectSi we need to keep more obviously to 
the front what problems we are up 
against and what modes of thought, prin- 
ciples, and methods we use to solve them. 
This is a very different process from 
memorizing other people’s solutions or 
answers. Although the knowledge of 
other answers is of course useful in the 
formation of new judgments, w'e need to 
take as our first objective the statement 
of a problem, the establishment of its im- 
portance, and the stimulation to active 
thinking about solutions. If we* do not 
we shall leave our students with second- 
hand information or with only faint 
traces of somebody else’s thoughts. We 
cannot call that “culture”; it will be noth- 
ing but inert knowledge. “We learn 
what we accept to act upon,” says one of 
tlie wisest of American educators, Wil- 
liam Heard Kilpatrick. In science hnd 
technology the learning of our students 
is real because what they learn there they 
do “accept to act upon” in all their future 
study and living. Somehow we have to 
get the same kind of result in our hu- 
manistic teaching or the time given to us 
will be a waste of students’ time. 

Problems or Accutnulation of Knowledge! 

I have been assuming that the words 
“problem” and “solution,” familiar words 
in mathematics or science and engineer- 
ing, are equally familiar in humanistic 
studies. We have been, however, per- 
haps too much inclined to think of these 
studies as the accumulation of knowledge 
about the history of the United States, 
about the development of the large cor- 
poration, about Aristotle or Socrates or 
Shakespeare, or about the epic and 
Freudian psychology. As students of 
such matters, we presumably feel that the 
study of them does something* for us as 
men alive in our times, and we presum- 
ably know what it is that we are doing 
as we study. A teacher of engineering 
studies certainly has no difficulty in 
making clear to his students what can be 
done with his knowledge and what he 


does when he is getting that knowledge. 
In the teaching of humanistic and social 
studies we have not often enough given 
our students the sense that each of the 
humanistic disciplines is directed towards 
the answering of questions or the solu- 
tion of problems. We have talked too 
much about “background,” “culture,” 
“the higher things,” and the “enjoyment 
of leisure hours” — or about “what an 
educated man should know.” We forget 
that the young technological Shylocks 
are sitting before us asking, “On what 
compulsion must I?” I should like to 
see us translate that phrase about “what 
an educated man should know” into a 
more dynamic phrase for general educa- 
tion: “what an educated man does when 
he tries to solve human problems.” 

Now, what are some of these problems? 
Ilow would the direct attack upon them 
constitute a curriculum and method for 
hiimanisiic-social studies? My examples 
in this brief exposition will be chosen for 
their dramatic value. They are not pro- 
posed as a course, nor as necessarily the 
first problems to attack. 

One of the dominant problems in our 
country at the moment is that of mili- 
tarism. The discussions of universal 
military training and of the peace-time 
draft demand critical thinking from all 
of us. Our students are vitally involved 
in them. Who knows what data are nec- 
essary and useful in the effort to come to 
a conclusion? What constitutes valid 
reasoning from history? Can history 
tell us whether standing armies have 
prevented war or have promoted war? 
Has anything been found out about the 
effect of military training upon the minds 
and wills of young men? How has such 
knowledge been arrived at or how could 
it be arrived at? What questions of the 
relation of the individual to the state does 
this question of Universal Military Train- 
ing raise? How does one arrive at con- 
clusions in such matters, conclusions with 
anything approaching the validity of con- 
clusions in science and technology? 

Humanistic education, rightly conceived 
and practised, would attack such a prob* 
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lem directly. We would begin with a 
problem which no student can dodge or 
would want to dodge; all of them would 
be involved. We use the facts of history 
and the principles of historical reason- 
ing, and we above all show them how to 
get such facts and how to use such rea- 
soning. We sliould also bo put on the 
spot for whatever conclusions we may 
have drawn ourselves; our students would 
soon have the tools for criticism of any 
class-room dogmatism or propaganda. 

Since for most human problems the 
state of knowledge is not yet adequate 
for final conclusions, students too often 
get the impression that one man’s opinion 
is as good as another’s. That kind of 
relativism in all matters apaii; from sci- 
ence is another characteristic of engineer- 
ing students. The method I am suggest- 
ing would replace such relativism with 
a greater respect for the conclusions of 
any good thinker and even with a 
healthy respect for differences between 
good thinkers. While I am stressing, 
however, the acquisition of a method of 
thinking, it will be obvious that the stu- 
dent would get this only insofar as he 
has accumulated in the process a reason- 
able amount of data. The “background” 
will have grown, but by reason of its use 
in problem-solving it becomes that much 
more valuable, life-giving thing — “fore- 
ground” knowledge. 

Another dominant question in the minds 
of us all, at whatever age, is what we 
shall do about our sexual morality. 
That the Kinsey Report has become a na- 
tional best-seller at six dollars and a half 
is only a bit of unnecessary proof of our 
fascination. Sex has always been a 
problem — individual and social — ^but in 
our scientific age it has taken on a new 
ominousness. 

Now what humanistic education could 
be derived from a direct attack on this 
problem? Whom do we go to for our 
data on this problem? To the family 
doctor? To Dr. Kinsey and his associ- 
ates? To Havelock Ellis? To the priest 
and the latest encyclical from Rome? To 
St. Augustine and to Sigmund Freud? 


To the Bible and Shakespeare and James 
Joyce? Once we have the physiological 
data, arc the moral and religious prob- 
lems solved ? Or once we ^ have the 
church’s command, are the physiological 
and psychological problems solved? How 
can we isolate the factors in the total 
problem? What arc the bases of valid 
thinking about these factoi’s, by them- 
selves and once again i)ut togethei’? Be- 
lieve me, unless we tackle such problems 
with such ({uestions in mind, we shall 
leave our students untouched in their 
most vital spot. Indeed, if we instead 
lay out a course of reading in Aristoph- 
anes, Chaucer, Rabelais, Shakespeare, 
liyron, and Shelley, ^we may leave worse 
confusion than we found. With such a 
single problem in our minds, the history 
of literature and of human morals will 
come alive. And once it is alive, it will 
yield innuin(*rablo by-products, especially 
innumerable other problems, nearly if 
not quite as interesting. The emphasis 
again must be, not upon the mere rela- 
tivistic ajiai'chy of human experience, 
but upon the fundamental disciplines by 
which scientific order (or something as 
near to sciencic as we can get) can be 
brought into knowing, thinking, and feel- 
ing about human experience. 

For my third problem I choose the 
most dramatic of all: What is the mean- 
ing of “good”? That same relativism 
which I have referred to ])efore as a 
disturbing characteristic of students is 
nowhere more dangerous than in the 
sphere of ethics. “What 1 think is 
good,” they almost always say, “may not 
be good for somebody else; it’s just my 
opinion.” It is at least open to ques- 
tion whether the relegation of moral 
values to “any man’s guess” may not 
mean the end of a civilization. In our 
zeal to “cover” the history of Western 
Civilization or the history of English 
Literature or the principles of “general 
psychology,” we may again be missing 
our sole opportunity (jO challenge this 
ethical anarchism. 

The question, What is good? lies active 
and even burning behind the brows of 
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these young engineers and all young peo- 
ple. Shall we go on side-stepping it? 
Every day they develop })fitter and better 
standards of workmanship and accom- 
plishment in their technical fields. They 
know where to go for guidance. In their 
judgments of human behavior they find 
little guidance, and they show a surpris- 
ing immaturity. I know that there are 
other agencies than the colleges which 
need to boar this burden. We could not, 
however, spend the hours allotted to the 
“humanistic-social stem” in any more 
fruitful manner than in attempting some 
honest examination of the ethical prob- 
lem. Our philosophical, historical and 
lit(*rary texts could be chosen with this 
])roblein in mind. 

Again I stress the point that the aim 
of the method would be to open up 
sources of data, modes of thinking and 
j)rinciplcs on which judgments can, be 
l)ased. If wc were to replace the dog- 
mas of iinmatui'c prejudice by dogmas of 
our own — perhaps overripe — prejudice, 
we should not do the humanizing job. 
We need to tackle l.he problem of think- 
ing in the field of human values. Do we 
turn from the scientific method to a 
purely authoritarian method ? If so, 
what justification can be given for that 
divergence? Do we permit or f osier, in 
the study of values, the j-eliance upon 
emotion, which in scicmtilic study we try 
to keep out? ]f so, wdiat justification can 
be given for the cultivation of emotion? 
Can we find out what is good in human 
action by the experimental or empirical 
method? On what basis do we arrive at 
and test or justify the judgments we make 
every day? In what ways do the best 
thinkers of the past and present help us 
to know what “good” means? How shall 
we find our way round among conflicting 
points of view? 

Just as in the questions of- militarism 
and sexual ideals, we shall find that our 
students are already asking themselves 
such questions about good and evil. They 
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are bold enough occasionally to ask them 
of us — outside of class. The things we 
consider irrelevant or extraneous to the 
substance of our courses are too often 
the only things our students “accept to 
act upon.” That tragic gap is caused by 
our failure to take ns the central business 
of our classes the vital problems of life 
on which our knowledge has, could have, 
and should have some light to shed. 
Critical thinking is not a mere accidental 
hy-prodiict of stdentilic and engineering 
education; it is the very life of the proc- 
ess. It should he the deliberate aim of 
humanistic education as well. 

T have now touched on three pro))leins 
only. The number of such problems is 
infinite. Selection must be made, it 
seems to mo, by each teacher or by each 
!»roup in eliarge of any one of our hu- 
manistic courses. From decisions on the 
pro])lenis will follow the selection of 
readings. The problem method, as 1 have 
called it, gives principles of selection 
other than such pririeiples as personal 
tastes, the ease with which students can 
read the books, patriotism, regionalism, 
literary piety, or the fear to “leave out 
Shakespeare or Jloiner.” 

We cannot do just a small piece of the 
same kind of teaching wc devote to lib- 
eral arts students. I believe we have to 
sec our problem as a different one, and to 
make capital out of the differences. With 
a clearer sense of wdiat we arc doing will 
come to our students greater respect and 
more whole-hearted cooperation. I even 
think we can lead the way in the search 
for a “general education” program suit- 
able for all kinds of institutions. For 
what I have been suggesting is based on 
a sound educational psychology. The 
most effective education given in this 
country at present is that in scientific and 
technical institutions just because it is 
based on that same psychology. We in 
the humanities might do well to take a 
leaf out of the engineers’ book and ask 
ourselves afresh, “What is the problem?” 



How to Recognize and Reward Good Instructors" 

By n. P. HAMMOND 

Vran of Engineering, Pennsylvania State College 


This is {I vory perplexing topics. It is 
hard to pin it down to definite, objective' 
analysis. If I were like tlie football playc'r 
who replied to a question on a condition 
examination he was taking in order to ])e 
c'ligiblc to play, T would be tempted to 
say, as he did, “1 don’t know,’’ and hope 
to get a passing grade*. The most 1 can 
hope to do is to give a few observations 
in the hope of bringing out ideas of others, 
for the subject is an important one. 

I can not hope to say how a totally in- 
experienced young man can be identifieel 
as a promising candidate for a teaching 
position except by the familiar criteria 
of a good scholastic record, evidence of 
good character, a pleasant and apparently 
sufficiently strong personality, education 
and/or experiene^e^ beyond thc^ under- 
graduate level, and a clear desire to teach. 
These are too obvious and Avell understood 
to need discussion. So I shall confine my 
consideration of the subject to some dis- 
cussion of how the department head or 
dean may spot a promising young teacher 
after there has been some opportunity to 
observe him in action; that is, during his 
first two or three years as an assistant or 
instructor. This is the period in which 
the young teacher develops the traits and 
displays the qualities that he is likely to 
carry with him — though more strongly 
developed — throughout his teaching ca- 
reer. He then possesses also, of course, 
the inherent traits of character and 
ability he had still earlier, though they 
may not have been discernible, in relation 
to teaching, at an earlier time. 

* A talk delivered at the annual meeting 
of the Allegheny Section for the American 
Society of Engineering Education, October 
15 , 1948 . 


Desirable Qualities — Ability to Get 
Along With People 

Here, then, are some of the qualities I 
should look for and which I ouglit to try, 
as an administrator, to find in a young 
teacher, or perhaps I should say, to create 
the occasions for ol)serving : 

First, the ability to get along with other 
people, including esi)ecially the students 
with whom he comes in contact. This re- 
quires, at the foundation, I think, the 
characteristic of liking people, and espe- 
cially of liking students. Tliis applies 
both to liking them as individuals and as 
class groups. The kind of young men I 
am thinking of, and there are a good 
many of them, really like to have students 
come to them for help, and would recog- 
nize, if they stopped to analyze it, that 
they step into his classroom to meet their 
classes with a pleasant and alert feeling 
of anticipation. This characteristic, I 
think, is a sine qua non of the good class- 
room instructor. Without it, a man might 
be a gifted lectuier, but ho would not 
be the kind of teacher on whom the bulk 
of the good classroom instruction depends. 
How can a department head or dean 
identify the instructors who possess this 
quality and learn to how great or less 
degree they possess it? This is one of 
the intangibles of administraton which it 
is hard to define. It rests in part, I think, 
on the feeling of confidence and good will 
the administrator in turn holds in respect 
to his staff. Given an interest in his in- 
dividual staff members and the desire to 
know about them, I think most admin- 
istrators would testify that they come 
rather quickly to learn Sbout these human 
qualities in their younger teachers. 
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Ability to Inspire Student Participation 

Second, I believe that a good teacher 
can be identified by the extent to which he 
succeeds in ‘‘drawing out” his students — 
inducing them to do things for themselves 
instead of continually doing things for 
them. This is a quality not possessed .so 
often as are the elinracteristics of friend- 
liness and co()j)erativeness already i-e- 
ferred to. Yet it is one of the most im 
portant characteristics a highly successful 
teacher can possess. And evidence of it 
should be exhibited early. Of course, the 
development of this quality is as much the 
duty of the administration of the school 
or department as it is of the instructor 
himself. Often, unless the development 
of a method of instruction which requires 
the student to do the Avork instead of hav- 
ing it laid before him, is made a definite 
policy of the scliool or department, it will 
not be done. Its accomplishment is a hiu- 
tual obligation on the part of teacher and 
administrator. 

I should like to digress to discuss this 
point a little further. Of all the serious 
faults of engineering education, one of 
tlie most important and at the same time 
most Avidcly prevalent is the method that 
has been called “reciting the lesson for 
the student in the classroom”; that is, of 
assigning for home preparation a section 
of the textbook and then of going over it 
in the classroom with meticulous care to 
see that everyone understands it, but, in 
this process making little or no attempt 
to have the students do anything for them- 
selves. I once heard Professor Warren K. 
Lewis, the Lamme Medalist of last year, 
say, in response to a question as to the 
secret of his ability as a teacher, that it 
was to get tlie student into a corner, 
figuratively speaking, and force him either 
to get himself out of it or to admit defeat 
and come back another day prepared to 
do so. This exemplifies what I mean by 
making the student do the work instead 
of doing it for him. I have heard it said 
that if a stop watch were held in the 
average classroom in which a recitation 
was supposed to be in progress, the teacher 


would be found to do the talking 90 per 
cent of the time. I believe, from my own 
observation, that in a great many in- 
stances this statement is not an exaggera- 
tion. 

And the same general situation prevails 
in a great many of oiir laboratories. We 
call the work done lliero e.rperiments, but 
most ol' it is not true experimentation at 
all. It is tlie ])erforming of exercises, 
carefully laid out in detailed instructions 
to the students, specified lists of equip- 
ment, and ruled sheets sometimes even 
supplied Avith column headings, in which 
to enter data. Of all the undergraduate 
programs of education, engineering is per- 
haps the richest in ])roviding possibilities, 
through a balance of our three types of 
instruction — recitation, laboratory, and de- 
sign — of giving students a sense of the 
reality of Avhat they study and of develop- 
ing their resourcel' Illness and originality. 
1 do not say that we fail completely in the 
I’ealization of th(‘se aims, but I fear that 
Ave do not do our best to accomplisli 
them. I believe there arc tAvo deeply 
fundamental reasons why avc do not do so : 
first, we lay out so inucli for the student 
to do that there is simply not enough 
time to develop any part of it in such 
manner as to realize its full educational 
potentialities. Second, we just do not 
ourselves put the energy, resourcefulness, 
originality, and thought into our teaching 
that is needed to develop those traits in 
our students. It may be felt that what 
1 am here preaching is a counsel of per- 
fection. I do not think it is. The first 
step, and I say this Avith the greatest force 
I can command, in the direction of attain- 
ing these objectives is simply this: reduce 
our curriculum load on the student and 
the teaching load on the faculty by about 
20 per cent. That does not mean to re- 
quire anyone, student or teacher, to do 
less work. Quite the contrary. But it 
does mean laying out a reduced amount of 
ground to be covered so that it can be cov- 
ered more thoroughly, so that grasp of 
fundamentals may be insisted upon, so 
that the student is forced to do things for 
himself instead of hearing about them or 
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witnessing them done for him, so that he 
may have a chance to blunder a bit in the 
laboratory and thereby learn for himself 
instead of meticulously following closely 
prescribed instructions, and so that he 
may, as occasions present themselves or 
may be created for him, have an op> 
portunity in some measure to develop his 
resourcefulness and originality. 

Now to return from this digression, 
and to restate the point I was discussing, 
1 believe the second fundamental quality 
to look for in the young instructor whom 
we hope will become a faculty leader is 
evidence of ability to bring the student 
out instead of ha))itually talking down to 
him. 

Personal Development 

Third, of course, we should look for 
evidence of the drive for further personal 
development. This trait can be identified 
fairly readily, for it exhibits itself in 
quite evident manner: the pursuit of 
graduate courses beyond specified ad- 
vanced degree requirements; originating 
a bit of research, even if small or rudi- 
mentary ; making suggestions about course 
improvements; identification with profes- 
sional societies; conferring frequently 
with students outside of class; and so on. 

Lacking evidences of such characteris- 
tics as those just mentioned, 1 think it 
can be predicted with some confidence 
that an instructor is likely to become the 
rut-seeking type; and his contract with 
the college should be limited to a very 
short term. 

These, then, I think are the three chief 
classes of characteristics by which the 
administrator may hope to recognize 
promising young instructors : a liking for 
students and the ability to get along with 
them and to command their respect; the 
desire, and the knack, of getting students 
to do things and to discover things for 
themselves; and the ambition, backed by 
inherent capacity, to get ahead through 
development of knowledge, ability, and 
interest. All of these must, of course, be 
based on good character, health, and 
mental capacity. When this combination 


is identified it need scarcely be said that 
a potential faculty loader has been dis- 
covered. 

How to Retain Good Insiructors 

The problem then is to keep such a 
man. And it is then that the administra- 
tor’s worries really begin. 

It need scarcely be said that the paying 
of an adequate salaiy is indispensable if 
good men are to be secured and retained. 
And the salary must be increased steadily 
as the man’s value to the institution and 
his own personal responsibilities increase. 
We all know — it has boon forced upon our 
attention — that an educational institution 
can not, with rai’c exceptions, equal salary 
scales that prevail in industry or, now, 
even in government. Therefore, a man 
who has the capacity to make himself use- 
ful in industry as a practicing engineer, 
or in government as a researcher, can not 
look for the same salary in an educational 
institution which outside opportunities 
might oiler him. It is also our experience 
that in a good many instances it is not 
necessary to offer (‘qual monetary reward 
in an institution to that which may be 
available elsewhere. There are real com- 
pensations which exist in educational work 
outside of financial reward. Hut relifince 
on the favorable conditions pertaining to 
teaching careers cannot be relied upon, as 
they often are, to the extent of forcing 
a valuable teacher to work at such a low 
salary that he can scarcely make both ends 
meet or bring up his family as he ought 
to be able to do. This deplorable condi- 
tion is far too prevalent throughout higher 
education in the United States today. In 
a word, then, a reasonably adequate salary 
and a reasonably assured financial future 
is indispensable to the retention of able 
and promising young faculty personnel. 

The retention of good teachers, however, 
does not rest on salary alone, even if 
adequate salaries can be paid What the 
ambitious young man also needs is the 
provision of facilities s|]^ch that he can do 
his work under favorable circumstances, 
and such that he can promote his own 
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development by originating technical or 
educational developments. It is only 
human also for a young man Avho is doing 
well to look for commendation and en- 
couragement from older colleagues or ad- 
ministrators. I think we are inclined to 
overlook or underestimate how much a 
young teacher will value a word of ap- 
preciation or commendation now and then. 
An able young teacher will also, and this 
I emphasize, expect competent leadershiji 
and some degree of guidance both from 
his department head and, perhaps some- 
what less directly, from the administrator 
of his school. An able young man will 
want to do his work in an environment 
and atmosphere conducive to his personal 
development and in an institution which 
is on the uj^grade — one in wdiieh he sees 
around him evidences of progressive poli- 
cies looking to the betterment of the in- 
stitution all along the line. This, of 
course, goes back to the fundamental eh'ar- 
aeteristics of the entire institution, in- 
cluding strong and competent leadership 
by its President and Board of Trustees, 
as well as to the head of its engineering 
unit. 

The title of this talk included the 


phrase . . Reward Good Instructors.” 
It seems to me that in a broad sense the 
rewarding of an instructor, outside of 
financial returns and personal recogni- 
tion, rests in the provision of conditions 
under which the young man may, in a 
sense, work toward the accomplishment 
of his own reward; that is, under condi- 
tions conducive to his own self-develop- 
ment. 

While I do not wish to attempt in de- 
tail to appraise conditions in higher edu- 
cation throughout the country in respect 
to these evidences of progress, I do wish 
to say that in general among the stronger 
engineering colleges the conditions that I 
have just enumerated as requisite to the 
retention of able young teaehci's do, in 
fact, exist in considerable measure. En- 
gineering education, on the whole, is both 
strong and vigorous in our leading institu- 
tions. Except for the one great handicap 
of financial limitations, and, to a con- 
siderable extent, in spite even of this, 
engineering edu(*ation is in essentially 
sound condition. 1 believe the inherent 
condition exist under which we can at- 
tract, retain, and develoj) strong engi- 
neering faculties. 


College Notes 


Mr. Kenneth F. Tupper, Director of 
the Engineering Division of the Chalk 
River Atomic Energy Project of the Na- 
tional Research Council of Canada, has 
been appointed Associate Dean of the 
Faculty of Applied Science and Engi- 
neering of the University of Toronto. 
He will succeed Dean C. R. Young on 
July 1, 1949. 

The appointment of Dr. Julius A. 
Stratton, Professor of Physics and Di- 


rector of the Research Laboratory of 
Electronics, as Provost of the Massachu- 
setts Institute of Technology, was an- 
nounced by Dr. James R. Killian, Jr., 
President of the Institute. 

The academic post of provost is a new 
one at M.I.T., and Dr. Stratton, whose 
appointment becomes effective on April 
15, will share with the president and the 
deans the administrative direction of the 
Institute’s educational program. 



Engineering Education in Great Britain 

By CHARLES SUSSKIND 

Graduate Division, School of Engineering, Yale University 


A recurrent theme of the report pub- 
lished recently by the President’s Commis- 
sion on Higher Education ^ is the recom- 
mendation that education on the profes- 
sional level should be made available to 
a greater number of students. Such a 
policy, as applied to engineering educa- 
tion in America, has been subjected to 
criticism ever since the engineering col- 
lege ceased to be a “school of the indus- 
trial vocations” and adopted the collegiate 
plan of organization. It may be of in- 
terest to examine the merits and short- 
comings of a system of engineering edu- 
cation apparently based on exactly the op- 
posite policy: the British system. 

To realize the vast difference between 
American and British university attend- 
ance figures, it should be borne in mind 
that in 1947 there were only 2000 full- 
time engineering students registered in all 
the universities of England and Wales; = 
the figure for Scotland, though somewhat 
higher in proportion to population, was 
of the same order of magnitude. The 
American educator may well ask how a 
highly industrialized country, with a popu- 
lation one-third that of the United States, 
can get along with an engineering-college 
population roughly one-hundredth that of 
the U. S.f The answer is that British 
universities supply only a small fraction 
of the technological personnel needed by 
industry. The bulk is trained by tech- 

^ Higher Education for American Democ- 
racy, Report of the President’s Commission 
on Higher Education. New York: Harper 
& Bros., 1948. 431 pp. 

2 Education in 1947. Report of the Minis- 
try of Education. London : H. M. Stationery 
Office, 1948. 201 pp. 


nical “colleges”, in part-time and eve- 
ning classes, and through correspondence 
courses. 

Technical Institutions 

The technical colleges afford a wide 
variety of courses for Ihe industrial voca- 
tions, as well as for the trades. They dif- 
fer from the universities mainly in that 
they do not confer degrees ; their entrance 
requirements are consequently somewhat 
lower and they can accommodate many 
students who, from economic considera- 
tions or otherwise, could not remain in 
secondary schools long enough to reach 
the matriculation standard. Part-time and 
evening attendance (not feasible at the 
universities), as well as the lower tuition 
costs, combine to provide educational op- 
portunities for many young men Avho 
would otherwise leave school for good 
at 15 or 16. The attainment level of some 
of these institutions compares favorably 
with that of many American universities. 
In some cities the technical schools arc 
tied more or less informally to the local 
universities, and the exceptional student 
is often encouraged to proceed toward 
a degree. For instance, some of the 
excellent Polytechnic Institutes managed 
by the London County Council have 
university-approved teachers, and stu- 
dents may take the “internal” Bachelor’s 
degree of the University of London; 
whereas in Scotland, most of the courses 
given by the technical colleges may be 
credited toward a university degree. For 
other students there is a complex system 
of “leaving certificates” to show the work 
done; among others, ^he so-called Na- 
tional Certificates in the various branches 
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of engineering and the Diplomas for ex- 
aminations administered by the City and 
Guilds of London Institute, are widely 
recognized by employers. 

Another standard of attainment is mem- 
bership in one or more of the professional 
societies. A measure of the role played 
by such bodies in British life is the fact 
that most students of law, medicine, and 
other well-established professions qualify 
(t.e.j earn the right to practice) by pass- 
ing the examinations of their respective 
professional societies, without ever having 
attended a university at all ! This system, 
an outgrowth of the old pupilage scheme, 
has quite naturally extended to the 
younger engineering profession. The 
various grades of membership — Associate, 
Associate Member, Member, Fellow — ean 
be attained only after rigorous examina- 
tions which arc often quite on a par with 
university standards; this fact accounts 
for the usual profusion of abbreviiiticns 
and initials signifying the various mem- 
berships whenever the name of a British 
engineer or scientist appears in print. 

Universities 

British universities may be divided into 
four groups, each group catering to ap- 
proximately the same number of students. 
The ancient Universities of Oxford and 
Cambridge form one group; London Uni- 
versity, with its many colleges and af- 
filiated institutions, the second; the eight 
more recently founded civic universities 
located in the large cities of England are 
the third group ; and the fourth comprises 
the four Scottish universities, as well as 
one each in Wales and Northern Ireland. 
With one exception, each university has 
a faculty of Engineering, mostly quite 
small, averaging less than 200 students. 
The usual residence requirement for the 
ordinary B.Sc.(Eng.) degree is three 
years; this period is comparable to the 
customary four-year requirement in Amer- 
ica if it is remembered that virtually all 
humanistic studies are excluded from the 
British curriculum on the principle that 
they should have been concluded in sec- 


ondary school. The Honours degree, 
which requires a more extensive or, at 
some universities, a more extended period 
of study, has a much higher standing than 
the ordinary degree; unlike his American 
counterpart, the British “honours” stu- 
dent is from the outset placed in a sepa- 
rate category and arranges his plan of 
study accordingly. The Honours degree 
is almost invariably the prerequisite for 
more advanced degrees, which are awarded 
mostly on tlic basis of research, theses, 
and practical experience; graduate study 
in our sense of the word, with students 
attending classes, is quite rare. 

Instruction in British universities bears 
a marked intellectual em])hasi.s. There is 
little reliance on textbooks; instead, tlie 
student is expectc'd to do a good deal of 
outside reading on bis own. Examina- 
tions are usually comprehensive, rather 
than detailed, in character; the students 
are expected to obtain practical experi- 
ence by working in factories during vaca- 
tions or, at some universities, through the 
sandwich (cooperative) plan of alternat- 
ing study with in<lus*trial apprenticeship. 

As can be expected, British universities 
are highly selective. Efforts are con- 
stantly being made, especially through in- 
creased scholarships (the number of which 
has been trebled since 1939), to ensure 
that the selection is determined by scholas- 
tic standards alone, rather than by the 
student’s means. It is the proud claim 
of British educators that no student, if 
he only has the ability, need be pre- 
vented from attending a university by 
pecuniary reasons. Nevertheless many 
families cannot spare the son’s earnings 
for the long period of study, and a 
tendency toward social stratification per- 
sists. It remains to be seen whether the 
system of grants for veterans, introduced 
as a result of a postwar scheme somewhat 
akin to the G.I. Bill of Rights, will be 
extended in scope. If such a plan is 
adopted, British university education will 
be rid of the main disadvantage from 
which it suffers in comparison with the 
American system : limited availability. 
For various reasons — academic, social, and 
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economic — it has never been feasible for 
the British student to “work his way 
through college”; a greater accessibility 
of higher education could probably be 
achieved only by means of cash subsistence 
grants to needy students. 

The British Example 

Even if the British university is gradu- 
ally made available to a wider section of 
the population, it is doubtful whether the 
over-all enrollment will be increased. A 
survey ® made for the Ministry of Educa- 
tion in 1945 speaks of maintaining the 
wartime attendance figures, but not of in- 
creasing them. British industry and gov- 
ernment arc well satisfied with the dual 
system of engineering education. They 
are content to allow the universities to 
continue in their leisurely, unhurried task 
of producing the type of man who will 
find his place in research, education, gov- 
ernment, and the planning Ksidc of indus- 
try; technicians for the operating side of 
industry are more profitably prepared at 
the technical institutions having curricula 
which are readily adaptable to industry’s 
local needs, and generally show a decidedly 
more practical {i.c., vocational) approach 
to engineering. The universities, for their 

8 Higher Technological Education. Report 
of a Special Committee. London: IT. M. 
Stationery Office, 194;’). 32 pp. 


part, remain free from the necessity of 
mass production and can devote them- 
selves more fully to intellectual, scholarly 
pursuits. 

Other aspects of the British system of 
interest to American educators and engi- 
neers are: (1) abundant provision for 
the education of sub-professional person- 
nel, both for industry and the trades; (2) 
the far-reaching influence of engineering 
societies on curricula by means of the 
nationwide standards imposed by member- 
ship examinations; and (3) formal recog- 
nition of nongraduate attainment by vari- 
ous credentials. 

The latter item should be of particular 
interest to us: many observers fear that 
the value of the American university de- 
gree threatens to become inflated to the 
point of being rendered meaningless. The 
granting of diplomas of “Associate” at 
the conclusion of a two-year terminal pro- 
gram, as practiced at the University of 
Nebraska, is a step in the right direction; 
so is the Junior College plan adopted in 
California. We should realize that the 
many undergraduates who leave our uni- 
versities after one or two years, at an 
educational level which is neither use- 
ful nor recognized, represent a terrible 
waste of effort — both for the individual 
and for the school; not until some definite 
provision for the education and formal 
recognition of engineering technicians is 
made will this waste be avoided. 
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Teaching Engineering Economy 

Ry EDMUND D. AYEES 

Professor of Electrical Engineering, Ohio State University 


Seveiileeii years ol teaching engineering 
economy to electrical, mechanical, chemi- 
cal, civil, minhig, and metallurgical engi- 
neering students has produced for the 
writer what he believes to be an effective 
approach to the j)roblem. Certain fea- 
tures of the approach such as the condi- 
tioning survey, the D-level examination, 
and the problem section method of grading 
are believed in deviate from the usual 
teaching nietliods sufficiently to warrant 
some descrij)tion and some statement- of 
the teaching philosophy justifying their 


Problem Section Method of Grading 

Engineering, physics, and mathematics 
are all taught with liberal use of quantita- 
tive application. A course in any of these 
subjects should bring a cliallenge to the 
student — a challenge to his ability to ap- 
ply basic natural laws to the solution of 
problems — it is Jioped a challenge which 
will develop the thinking j)roccss. In a 
similar manner a challenge to the student 
to think through an engineering economy 
problem reacts upon him favorably. He 
gains a respect for the subject which is 
analogous to his respect for the scientiiic 
subjects. Crfidiiig him on his perform- 
ance in problem sections emphasizes the 
goal of the course in engineering economy 
Jis being one of simple mastery of prin- 
ciples and getting the ^‘hang of” applying 
them correctly, that is, straight thinldug. 
There comes the choice, come final ex- 

* Prepared for the Engineering Economy 
Conference at the Annual Meeting of the 
American Society for Engineering Educa- 
tion at Austin, Texas, June 16, 1948. 


amination time, to either select quan- 
titative problem examination questions or 
to resort to essay or true-false question 
lists to test the students knowledge of 
the subject. As a quantitative problem 
can be so easily all right oi- all wrong by 
the violation of a single principle, ex- 
amination grades using the problem sec- 
tion type of question are likely to be 
erratic to the extent of raising the ques- 
tion of fairness in the mind of the stu- 
dent and teacher alike. On the other hand 
the essay type or true-false type of ex- 
amination indicates knowledge but not 
what is most desired — the indication of 
ability to think through a problem with 
the use of this knowledge. 

The problem section type of testing 
the student is selected because it comes 
closest to measuring thinking ability. Be- 
cause of the “all right” or “all wrong” 
(luality of engineering economy principles 
in application, it is next essential that as 
much problem section work as possible be 
canded out to pi’oduce a long and reliable 
record of what the student can actually 
do. The weekly problem section and a 
final examination which is graded and 
counted as merely a continuation of the 
problem section rei'ord serves well to pro- 
duce the reliable measure sought of each 
student's ability to think through prob- 
lems of the engineering economy type. 

The D-Level Examination 

The problem section philosophy of 
grading students in a course in engineer- 
ing economy is excellent for searching out 
tlie grasp students may have of the prin- 
ciples taught. Early in the teaching of 
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this subject, the writer noted how often 
a student when confronted with a problem 
having some complexity, tended to ‘*heave 
overboard” the ])rineiples lie had sup- 
posedly learned and to go to work with 
whatever primeval instinct he had. It 
seemed advisable to invent something that 
dramati/ed the learning of certain funda- 
mental ideas. Because engineering econ- 
omy is mostly taught to seniors whose 
failure of the course is fraught with tragic, 
personal adjustments for the student, it 
was further decided that perhaps the 
dramatization of the principles should be 
carried far enough to foi'ce each student 
in the class to prove that he could work 
straightforward yiroblems illustrating the 
W’orking of a selected number of princi- 
ples by the simi)le expedient of recpiiring 
him to repeat the examination carrying 
this requirement as many times as it were 
found necessary to accomplish this end. 
For this purpose the I)-level examination 
was bom. Every student in the course is 
required to achieve the ability to pass 
such an examination with a grade near per- 
fection. Any minor violation of principle 
forces a repeat examination. 

The D -level examination forces atten- 
tion to basic ideas and methods, also 
forces a drill in these basic matters since 
some students may have to take D -level 
testing several times. It has however 
stabilized the w^hole process of teaching 
the subject. Because the student is forced 
to become familiar with basic principles, 
his performance in problem work shows 
great improvement. Because the instruc- 
tor knows that every student at least has 
demonstrated his ability to Avork a set of 
straightforward problems employing basic 
principles, he is greatly encouraged with 
the feeling that each student has had a 
thorough exposure to fundamentals. 

The Conditioning Surveg 

The third important feature employed 
in teaching engineering economy is the 
conditioning survey. The average student 
who comes to the class in engineering 
economy has for preparation only one or 
two courses in political economy and 


maybe not even this. Few have had ac- 
counting even in high school. On the 
other hand mixed in with the group with 
little or no background are a ^rinkling 
of men whose business literacy is at a 
high level by reason of numerous courses 
or by I’eason of association Avith their 
fathers oi- jjtliers in business enterprises 
of one kind and another. As engineer- 
ing economy is practiced in a business 
atmosphere, it takes cognizance of the ac- 
countant and his \v’ays of doing things, it 
also should and does refer to the problem 
of financing. Hoav can a class of students 
Avith mixed preparalion be properly con- 
ditioned to be ready for the teaching of 
engineering economy *in the professional 
atmosphere it belongs? There is only one 
ansAver that the Avriter has found — an ap- 
proach by Avay of a survey of selected 
financial matters. The content of this 
survey is aimed at conditioning the stu- 
dent for the engineering economy Avork to 
follow but it is given also Avith the idea 
of raising the business literacy of the 
average student. Because of the unequal 
preparation of the students, the perform- 
ance of the individual student during the 
three Aveek survey period is of little con- 
sequence except as a reflection of attitude 
for each individual student is obtained. 
The student is assigned tasks during this 
period Avhich take him to the financial 
pages of the newspaper and to the finan- 
cial manuals. He may try his hand as 
an amateur analyst of the financial condi- 
tion of some company in Avhich he cjin And 
an interest. The survey is a conducted 
tour which pauses i'or important details 
about accounting, financing, budgeting, 
organization, and promotion, to insure 
the conditioning desired. It is devoted 
largely to catching the interest of the stu- 
dent and pointing out fields in which he 
should have some interest and some pro- 
fessional competence at some later date. 

Technical Course Teaching Levels 
Achieved 

As every experienced teacher knows, 
there is no substitute for a thorough 
grounding in the principles of a subject 
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and a tliorough drill in the application of 
these principles. The devices described 
above have enabled the writer to raise the 
level of performance in his courses in 
engineering economy to a point compara- 
ble with technical courses. It is believed 
that this was possible only because the 
program using these devices aided greatly 
in oljtaining a thorough grounding in 
principles and considerable drill. The 
program using these devices provides 
great opportunity for introducing inter- 


esting material and stimulating the in- 
terest of the students — this also promotes 
better performance. Perhaps the writer 
just likes his own ideas but he believes 
there is an orderliness and snap to the 
conduct of a course with these features 
aiTiving in succession. To him it repre- 
sents great progress over the old way of 
placing the same emphasis on all material 
covered and testing the student periodi- 
cally for a measure of the information he 
has picked up about the subject. 


College Notes 


Nearly a third of a million degrees 
were conferred by colleges and universi- 
iies in the United States during the year 
ending June 30, 1948. The Office of 
Education, Federal Security Agency, 
made this announcement in reporting for 


the lirst time the actual number of earned 
degrees of each level (MacheloFs, Mas- 
ter’s, ad Doctor’s) conferred in each field 
of study by ],214 higher educational in- 
stitutions across the nation. 


Institutions Gkanting Largest Number or Degrees 


Bachelor *8 

Master 's 

Doctor 's 

Uiiiv. of California 

7,103 

1 Cohiinbia University 

4,819 1 

Harvard University 

310 

Univ. of Minnesota 

5,435 

New York University 2,200 

Columbia University 

277 

New York University 

5,295 

Univ. of Michigan 

1,912 

Univ. of Wisconsin 

197 

Univ. of Illinois 

4,395 

Univ. of Chicago 

1,257 

Univ. of Chicago 

181 

Univ. of Michigan 

3,768 

Univ. of Illinois 

1,033 

Univ. of California 

159 



Significance of Engineering Costs in' 
Manufacturing Industry 

By EDWARD W. BUTLER 

General Manager, Electronics Division, Sylvania Electric Products, Inc, 

Boston, Mass. 


Thore can be no doubt but that in this 
age ot' rapid sicicntific advances, our high 
standard of living in the United States is 
the result of our free enterprise or com- 
petitive system within which engineer- 
ing plays a major role. So, in prepara- 
tion for o»ir discussion of engineering 
costs in industry, I would like to orient 
engineering in the industrial picture from 
the standpoint of one who has the re- 
sponsibility of operating a business at 
a fair profit. 

In a manufacturing indust iw, engi- 
neering is an essential ingredient. It 
leads to the development of new prod- 
ucts, the improvement of old products, 
lower costs, and other desirable qualities 
which expand the acceptance and use of 
a line of merchandise. Such new prod- 
uct.s, improved products, lower costs, etc., 
are all directed toward achieving larger 
sales and greater profits through greater 
acceptance of the pi'oduct and arc there- 
fore, prime factors in assuring the profits 
which make it possible to build a bigger 
and stronger business. 

Components of Engineering Cost 

In discussing the subject of engineer- 
ing cost and its relation to profits, 1 think 
we should divide it into two broad areas. 
The first is the cost of forward looking 
engineering or research. This is really 
an administrative expense, because it is 

* Presented before the New England Sec- 
tion Meeting, ASEE, Northeastern Univer- 
sity, October 16, 1949. 


not ni)plicablc to the product on a unit 
basis. My company, along Avith other 
progressive companies, has, over the last 
thirty to forty years,' developed the phi- 
losophy that it is to its best interest to 
make scientific contributions to the field 
in Avhieh it works, ivithoiit expecting 
that the money spent to produce those 
contributions will return directly and 
quickly in the form of greater sales and 
jirofils. Engineering costs of this kind, 
therefore, become a top-inanagcmcnt 
gamble on the future. True, there are 
<'ertain benefits such as prestige, the 
maintenance of a fund of technical 
knowledge and the opportunity to build 
more easily a stronger engineering de- 
partment through attracting men of 
higher standing. But such benefits are 
not directly allocable to specilic items on 
a unit basis and therefore, like other ad- 
ministrative charges, must be spread 
across the entire field of the company’s 
activities. 

Tlic other area of engineering cost is 
that which results from the development 
and design of specific products and it is 
that subject which I propose to empha- 
size principally, today. By the cost of 
engineering specific products, I mean not 
only the time of design engineers but 
also that of technicians, draftsmen, the 
cost of maintaining service departments 
such as a chemical lab, machine shops, 
model shop, standard and specifications 
department, etc., and ffie cost of engi- 
neering supervision. All these efforts, 
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which lead to the development of a spe- 
cific product^ produce costs which are 
directly chargeable to it. 

Engineering Costs as Related to Sale 
Price 

I have spoken of the design of specific 
products. By that I mean the design of 
a piece of merchandise which will meet 
the needs of a customer. Since the prod- 
uct is being designed for a customer he 
is going to pay for the engineering. 
Since design engineering cost can be 
closely determined, each unit will carry 
a unit engineering cost equal to the total 
cost of engineering the product, divided 
by the total number of units sold. For 
example, if I am in the business of 
manufacturing radio receivers, I should 
know from past experience approxi- 
mately what it will require in terms of 
design engineers, technicians, draftsmen, 
machine shop, model shop, standards and 
'<])ec ideations, engineering supervision, 
etc., to complete the development of a 
d-tube super-heterodyne chassis. Suppose 
my experience indicates that this will be 
in the range of $15,000 more or less. If 
the sales outlook is for 100,000 units, the 
unit cost for engineering will be fifteen 
<'ents each. Now, let’s sec how that fifteen 
cents stacks up with all the other i)cniiies 
involved. 

If the set is to sell for $9.95 retail, the 
manufacturer’s shnie will be about $6.50. 
Out of this he will have: 

Materials — including completed com- 
ponents purchased from outside 


vendors $4.00 

Assembly, testing and packing labor. .60 

Overhead at 120% 75 

iSalcs and administration 50 

Engineering 15 

Net margin 50 


Total (manufacturer’s sales revenue). $6.50 

Now, by contrast, let’s take a $300 
phonograph radio combination. In this 
case, if the manufacturer expects to sell 
20,000 of these units and the engineering 
bill is $50,000, the unit cost for engineer- 


ing will be $2.50. Because of higher dis- 
tribution cost, the manufacturer’s share 
of the $300 in this case is only about 45% 
of the retail price instead of 65% as in 
the case of the $9.95 set. So he receives 
$135 out of the $300. This wdll be ac- 
counted for, roughly, on the following 
basis : 

Materials — including completed com- 
ponents purchased from outside 


vendors $ 86.00 

Assembly, testing and packing 

labor 10.00 

Overhead at 120Vf 12.00 

Sales and administration 11.00 

Engineering 2.50 

Net margin . . .• 13.50 


Total (manufacturer’s sales rev- 
enue .$135.00 


Those examples arc shown to indicate 
how many more pennies or dollars the 
ousloiner will pay in a more complex in- 
strument than in a simple one. The rea- 
.son back of this all is that the engineer- 
ing effort expended iriust be closely in 
tune with the problem. Tt would obvi- 
ously be as ridiculous to spend $50,000 
on the design of the $9.95 radio as it 
Avould be to spend only $15,000 on the 
$300 instrument, the reason being that 
seeking the ultimate in the low price in- 
strument would result in an engineering 
cost which would make it non competitive 
price-wise and therefore practical^ un- 
salable. 

However, if $50,000 spent for engineer- 
ing would produce savings of $50,000 
ill materials and labor in the $9.95 set 
by comparison with competitive merchan- 
dise, it would be warranted. If it did 
not, the additional cost of engineering 
would have to come out of profit or be 
recovered in a higher price. By the same 
token, in the $300 set it would be false 
economy and bad engineering not to ex- 
pend required engineering to get a suit- 
able quality product for the market. 

This leads me to my next point which 
is the relationship of the evaluation of 
the market to the cost of engineering. 
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Frankly, I do not know that it w’ould be 
possible along with differential and in- 
tegral calculus, applied mathematics, 
courses in mechanical and electrical engi- 
neering, drafting, etc., to give engineer- 
ing students any preparation for the cost 
problems of engineering. I do believe 
there would be merit in showing the re- 
lationship of engineering to- sales, pro- 
duction and distribution in the successful 
operation of a competitive business. If 
that could be clarified in the minds of 
engineering students, perhaps their orien- 
tation in industry after graduation 'would 
be made more readily and their under- 
standing of the significance of their work 
would be much greater, because tliey would 
enjoy the satisfaction that comes with 
successful pai’ticipation. 

Deficiencies in Our Educational System 

In preparation for our discussion, I 
have followed the i)lan of talking to a 
number of our younger (*!igineering per- 
sonnel. Hecause our business in SyJvania 
is one which is based on engineering 
progress, wc have a continued policy of 
bringing into our organization every year 
a substantial number of young engineer- 
ing graduates to provide the foundation 
for our technical future. 

I have found these young men quite 
articulate as to problems they encoun- 
tered upon entering industry, and I shall 
try to summarize my observations for 
you: 

1. They do not feel that they are well 
grounded in an understanding of 
how our competitive system of free 
enterprise works, the mechanics 
by which successful businesses exist. 

2. And I think this is most important, 
they do not consciously recognize the 
exciting part that as engineers they 
can play in the perfection and 
progress of this great system. 

3. Their acquaintance with the econom- 
ics of industry is based on courses 
which in most colleges are known as 
Economics I. Such courses deal 


with the price of gold, trade bal- 
ances, etc., and may be good intro- 
duction for economic students who 
will go further in thfit field. But 
they do not prepare the engineer for 
his immediate participation in the 
problems of industry. 

4. This probably ties back to their lack 
of understanding of our free enter- 
prise system. The attitude of many 
young engineers toward engineering 
eosis is apt lo be that they are low- 
brow in character, something for the 
“bookkeeper” to worry about. The 
feeling exists that the solution to 
engineering costs is to let them fall 
where they ma\; and expect to re- 
cover them in high prices by put- 
ting on a high i)ressurc sales cam- 
paign. 

5. They do not have a clear understand- 
ing of the relationship of engineering 
costs to wJiat the customer pays and 
quite often do not recognize that the 
customer who buys the i)roduct is 
really the individual who is paying 
the engineers salary. Instea<l, they 
usually feel that they have only to 
produce a product of top intrinsic 
quality and when they have done so, 
they have done their job well. 

6. They feel that the contributions of 
the sales dci)aitmenl arc small and 
that salesmen are people with big 
expense accounts who smoke long 
black cigars, drink a lot of liquor 
and entertain a lot of customers but 
don^t make any appreciable contri- 
bution to solving the X)i'oblems of 
the business. 

I would like to rei)eat that I am not 
sure that the engineering curriculum has 
space to include courses on the engineer- 
ing cost problem of industry. Possibly 
it is more efficient to concentrate on de- 
veloping to the highest degree the engi- 
neers’ technical knowledge and ability, 
leaving to a postgraduate course in indus- 
try as it were, the economic orientation 
required to bring the men to the highest 
degree of ability. 
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Prerequisites to an Industrial Career 

But here are some of the things that it 
would be helpful to have young engineers 
prepared to understand and accept when 
they enter industry. We know from ex- 
perience that when they do understand 
them, they readily understand the signifi- 
cance of their work. 

1. It would be helpful if they under- 
stood that business is essentially^ a 
team operation and that each depart- 
ment has certain assignments which 
when properly carried out, mean 
that the whole team gains ground. 

2. It would be helpful if they under- 
stood that in a manufacturing busi- 
ness, it is the job of the sales de- 
partment to determine by the most 
scientific and reliable means avail- 
able, what kind of product the cus- 
torner wants, what features he pre- 
fers, what price he will pay, hdw 
iriany lie will buy and when he will 
take delivery. 

3. It would be helpful if they recog- 
nized that sales, engineering and 
manufacturing people try to work 
out the best combination of features 
and price which will be most attrac- 
tive to the customer and result in a 
fair net profit. 

4. It would be helpful if they recog- 
nized that customers of an industry 
have in most cases a free choice of 
various competitor's i)roducts in the 
market-place, each product vying 
for his favor. 

5. It would be helpful if they recog- 
nized that the customer's choice of 
what he will buy is determined by 
what he believes he needs, rather 
than what someone else thinks he 
ought to have, and that the qualities 
of the product, i.e., features and in- 
trinsic qualities, its price ^ and the 
ability to get it when he needs it, are 
the factors which determine a choice, 
and not primarily de luxe construc- 
tion or elegant gadgetry. 

6. It would be helpful if they under- 
stood that quality, price and deliv- 
ery are almost always the results of 


a series of compromises in which the 
engineering department is a major 
participant because it is the engi- 
neering know-how which provides 
the most efficient application of ma- 
terial and labor to the task at hand. 

7. It would be helpful if they recog- 
nized that a group of people we call 
customers pay the bill for engineer- 
ing and that if the engineering bill 
is too high by comparison with com- 
petition, tlie customer cannot afford 
it any more than he can afford too 
much material or too much labor. 

I feel that perhaps we have not done 
(‘uough in industry to acquaint those who 
set engineering academic policies with 
the things we would like to do to help 
young engineers become quickly oriented 
111 industry. Neither you in the academic 
field nor wo in industry, are working in 
a vacuum. A liberal exchange of prob- 
lems and view'points would be helpful. 
I think perhaps many of us in industry 
do not know whether the academic field 
would be receptive to regularly exchang- 
ing ideas. Perhaps some of us are afraid 
of* appearing nosey and have been very 
nductant to take the initiative. But such 
ail opportunity does exist and may be 
capitalized. Certainly as far as I am 
concerned, the desire is there. 

May I sum up with these points : 

1. That we would all like to help young 
engineers enter industry more com- 
fortably and progress more rapidly. 

2. I believe they could advance faster 
if they had a clearer conception of 
the relation of engineering costs to 
the other essential costs of manufac- 
turing. 

3. This understanding could be greatly 
helped if they had more knowledge 
of our competitive free enterprise 
system and how it works and par- 
ticularly if they clearly realized that 
the final arbiter of any product is a 
human customer, not a super intelli- 
gence which will analyze and meas- 
ure every bit and part and process 
for its intrinsic superiority over all 
others. 



Oak Ridge— The Symbol of Our 
Unresolved Dilemmas* 


By ROBERT M. BOARTS 

Bead, Department of Chemical Engineering, University of Temwsste ^ 


Descartes, in introducing his famous 
book on Method, says this about our com- 
mon heritage — ‘'Good sense is, of all 
things among men, the most equally dis- 
tributed; for everyone thinks himself so 
abundantly provided with it that those 
cA’en who are the most difficult to satisfy 
in everything else, do not usually desire a 
larger measure of this quality than they 
already possess.” 

Flavored slightly with cynicism as this 
is, it is yet the theory of our democracy 
and, indeed, of our political practice. 
Kach citizen as an expert elects other 
<riti/onK as experts to sit in judgment on 
our complex problems. Daily these prob- 
lems parade across the newspaper — the 
color of margarine, the kind of r^dio 
program we send to Soutli America, the 
cost of housing at Oak Ridge, and more. 
Despite the levity with which we surround 
the deliberations of our legislative gi'oups 
these are serious problems and none more 
^>o than atomic fission. 

It is less than ten years since atomic 
fission became a reality to scientists; it is 
less than three years since atomic fission 
became a deadly reality to hundreds of 
thousands of people and a cold apprehen- 
sion to the rest of the world. The science 
and engineering that built this giant have 
been acclaimed. The reasonable assump- 
tion that now the forces of man would 
direct the forces of nature to our greater 
good has been our hope for almost three 
years but the route has been rocky and 
the accomplishments, w'hile substantial, 
have been disappointing. 

Technical skill for the task was as- 
sembled at the close of the war. If it is 
not there now, if the succession of changes 
and counterchanges of policy, direction, 

* Presented before the Humanistic-Social 
Studies Division of ASEE, 54th meeting, 
Austin, Texas, June 15, 1948. 


operators, objectives have delayed the 
work, then we can well examine the extra- 
technical aspects of this nuclear project 
to find what we might learn for our fu- 
ture welfare. 

That the causes for our faltering prog- 
ress in nuclear fission are complex is 
obvious. I shall not look for a first cause 
except to note, idly, that if fission had 
not been accomplished on Adam's rib 
there might be no problem today. Rather, 
I shall examine briefly some of those as- 
pects w-hich can be related to the broader 
education of our next citizens, particu- 
larly the engineers and scientists. To do 
this, I shall ask some questions, not in 
order to erect a straw man to knock down 
or a scapegoat to blame, but as pegs on 
which to hang discussion. The answers 
will not be “yes” or “no,” they will not 
be complete, and we can hope only that 
they will add to our discernment and aid 
onr perspective. 

Does the trouble lie with our form of 
government f 

Probably; and we cannot have it othcr- 
ivise. Every man a king ! promised Huey 
Long, showing a deep understanding of 
our psychology. Every man an expert, 
we maintain, as we elect our fellow ex- 
pert to solve our problems from within 
himself and by his good sense. De Toc- 
queville, the brilliant French analyst of 
our democracy, noted in 1840 this weak- 
ness and showed how we derive much 
strength from it. He says — “To evade 
the bondage of system and habit, of fam- 
ily maxims, class opinions, and, in some 
degree, of national prejudices; to accept 
tradition only as a means of informa- 
tion, and existing facts only as' a lesson ‘ 
to be used in doing otherwise and doing 
better; to seek the reaton of things for 
oneself, and in oneself alone; to tend to 
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results without bein^ bound to means; 
and to strike through the form to the 
substance — such are the principal char- 
acteristics of what T shall call the philo- 
sophical methods of Americans.” 

If our system permits unthiiikiiig men 
to damage tliis woj'k of unusual impor- 
tance, then we can repair this damage 
safely only within the framework of tlie 
same system. 

Are those who direct the program 
incompetent f 

By usual standards, no. The Project 
is governed l)y a non-teclinieal Commis- 
sion who are advised by a panel of re- 
spected scientists. Many of the decisions 
bear the evidence of tlie thinking of tliese 
scientists and therefon* the success or 
failure of this thinking is of interest to 
those educating technical students. 

The lid ministration of a project s-uch 
as nuclear en(*rgy involves particularly 
ideas, men, and means. I will deal later 
with the (iiiestion of efficiency in finding 
ideas. The matter of means is not alto- 
gether at the disposal of the exeeulivcs, 
budget con.sidei'ations place it on a legis- 
lative level. The pei’sonnel factor is more 
important than the other two, for good 
men will have ideas and find a way to 
achieve means. 

The personnel problem on the Project 
has not been solved. The loss of good 
employes has been continuous. We 
might a.sk seriously whether scientists are 
properly equiiJped to run scientitic enter- 
prises. Mills in “The Engineer in So- 
ciety” believes not. lie says — “There is 
no reason to e.xpect that a creative engi- 
neer, by virtue of his mentality, can be 
an international financier than that an 
automobile industrialist can be a social 
philosopher or historian. The more com- 
pletely a man’s instincts are those of a 
research scientist the less the 'possibility 
that he can with equal success be any- 
thing else — and that includes being execu- 
tive in an engineering industry or a gov- 
ernment organization of scientists.” 

If this is true, it would seem to call for 


a broad education for the engineer who 
is headed for administration but a spe- 
cialized education for the research engi- 
neer. However, the i^ressures which 
force good researchers into administra- 
tion arc so strong that we likewise dare 
not neglect the broader aspects of his 
education. 

Does our desire for efficiency trip us? 

Many of the decisions which have dis- 
tressed the Oak Ridge personnel have 
been made in the name of efficiency. 
Those decisions call for consolidation of 
l)rograms, formal assignment of person- 
nel to specific duties, and more coherent 
oi'gfinizalion. This is the technique for 
industrial development and it works well 
for development. Development is what 
its name implies — it makes useful the 
ideas of research. Aloniie fission was the 
pi'oduct of university research conducted 
without regard for the direction of ap- 
plication. By industrial standards there 
wi‘re many failures in these researches 
Init as Edwin II. Land has said, “A re- 
search program is never a failure. Every 
incident in its history will prove to be an 
educational factor in the next investiga- 
tion undertaken.” 

Because of the equipment and safety 
ilifficulties, this problem of promoting the 
flow of fundamental ideas cannot be 
settled by sending the project back to the 
universities in toto. Nor can success be 
achieved by converting the almost aimless 
seaich for new id(*as to a streamlined de- 
velopmental type of machinery. Most 
research scientists will not work in this 
atmosphere and they move on. Most 
research engineers try to work in this at- 
mosphere and that is why there has been 
so little engineering research done. They 
are converted to development engineers. 

In engineering education, the question 
is being asked increasingly whether our 
curricula do not encourage a spurious 
efficiency which in our graduates manifests 
itself by a lack of discernment of the re- 
lation of the parts to the whole. B. R. 
Teare in a recent conference on education 
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i'or professional responsibility used the 
phrase “problem-solving-madness” to indi- 
cate our over-balance in this direction. 

We might ask, then, whether there is 
any evidence that the scientists and engi- 
neers on the nuclear project have ignored 
the social relations and humanistic view- 
points in their work. 

Do scientists and engineers lack a social 
conscience f 

It has been charged many times that 
scientists and engineers lack a concern 
for the consequences of their work. If 
on the nuclear energy project this is true, 
then it would be expected that morale 
would be bad merely because of infringe- 
ment on personal liberties caused by se- 
curity restrictions. J. 0. Crowther, 
writing in January, 1940, asserts that 
“Science depends on freedom, but it also 
depends on social relations, and at tin* 
present time the latter are the more im- 
portant, as they are the less understood.” 

No one who has seen the earnestness 
with Avhich the atomic scientists and engi- 
neers have endeavored to awtaken the 
country to the significance of nuclear 
fission can doubt their social conscience. 
Driven by the grim necessity of getting 
action, they have attempted to convert 
themselves to social scientists and so use 
political paraphernalia to make their 
point. 

It is probable that a better understand- 
ing of the social sciences would have 
clarified their thinking and prevented 
many proposals for illogical action. Yet 
at best there was a price to pay, and that 
was the diversion of able minds from 
nuclear theory to political theory. Some 
doubt has been expressed earlier whether 
this shift could be made efficiently; the 
fact that many of the minds so diverted 
were not replaceable could only hurt the 
work. 

Is there a relation between nuclear fission 
and the humanities? 

This is a much more difficult question 
to discuss for, as Henry Adams says, 


“words are slippery and thought is vis- 
cous.” To get around this difficulty I 
rather like the solution of this problem 
as explained to Alice when she was visit- 
ing in the Oak Ridge of her day.* “When 
I use a Avord,” Humpty Dumpty said in 
rather a scornful tone, “it moans just 
what I choose it to moan— neither more 
nor less.” 

To me, the humanities represent the 
total of man’s concern for the individual, 
social relations look beyond the individ- 
ual, and science looks to Nature. Each 
of these commonly used words have ele- 
ments of the other two to complicate their 
use. And Avords I have used already 
have meanings compounded from these 
concepts. For instance, Ave have been 
talking about research. Tlie spirit of re- 
search is almost purely humanistic; the 
means and laAvs of research are scientific; 
and the usefulness of research (or devel- 
opment) is essentially social relations. 

From my definitions — oversimplified as 
they may be — I am led to the thesis that 
it is possible to dry up the well springs 
of a great project by too little regard 
for the humanistic approach. President 
(’onant in his little book “On Understand- 
ing Science” has pointed out that the 
standards for exact and impartial scien- 
tific inquiry have, historically, not been 
set by scientists. lie says, “. . . the love 
of dispassioniitc search for truth Avas car- 
ried forward l}y those who were con- 
f:erned with man and his works rather 
than with inanimate or animate nature.” 
If Ave say that, in recent years, .scientific 
method has given science the clear road 
to the fountain of truth, we will find that 
du Noiiy, the brilliant bio-physicist who 
died last year, has arrayed powerful 
arguments against this view in his book 
“Human Destiny.” 

Thus I am led to a restatement of the 
position I hav'^e already taken, that the 
haste and search for efficiency have al- 
ready militated against the flow of new 
ideas in atomic fission. ^To those who 
point to the accomplishments of the war- 
time mass effort, I can say only that the 
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Manhattan District inherited most of its 
stock of fundamental ideas and devel- 
oped them into a bomb. Ideas can be 
stockpiled as well as bombs but it is 
harder to estimate the size of the pile. 

What is the time-dependence of these 
problems? 

The objection may be raised that the 
arguments I have presented are academic, 
that the dilemmas have been resolved for 
us by the urgency of the times. It is 
probable that there must be short range 
and long range solutions to these prob- 
lems, and the unrest in the world disposes 
US to emphasize the immediate. This has 
always been so. Possibly speed may be 
gained by haste in our national decisioiiK, 
pressed as wc are by outside influences. 
De Tocquevillc, in his keen perception of 
our way of doing things, prophesied in 
.1840 tliat a hundred years later we woald 
still be nurturing this problem, lie 
says: “I am convinced, however, that if 
tlie Americans had been alone in the 
woi’ld, with the freedom and knowledge 
acquired by their forefathers and the 
passions which are their own, they would 
not have been slow to discover that 
progress cannot long be made in the 
a])plication of the sciences without onlti- 
valing the theory of them; that all the 
arts are j)erfected by one another: and, 
however absorbed they might have been 
by the pursuit of the principal object 
of their desires, they would speedily have 
admitted that it is necessary to turn aside 
from it occasionally in order the better 
to obtain it in the end.^^ 

Turning from the consideration of the 
possibility that the short range solutions 
and the long range solutions may be 
identical, wc can ask one final question. 
Can any solution be correct which ignores 
the moral and spiritual aspects? I have 
carefully avoided using those ‘terms up 
to now because I believe that it is impos- 
sible to discuss the dignity of the indi- 
vidual, the welfare of mankind, and the 
manifestations of physical laws without 
presupposing a common binder for our 


activities and a higher purpose for our 
actions. In times of stress, the purpose 
seems obscure and, because we lose our 
perspective, we judge our progress 
harshly, I am afraid that I have been 
guilty of this error in these discussions. 
If so, I will state again that it has been 
my only purpose to examine some extra- 
technical aspects of a mighty project so 
that we could educate our youth more 
wisely. Du Noiiy has painted his op- 
timism of our position in broad strokes 
of cent lil ies but I believe we can see 
progress even in terms of years. 

“Humanity under the influence of such 
events as wars, or as a result of the 
necessity to adapt itself to the changes 
brought about by mechanical pi'ogress 
and the ensuing social problems, reacts 
violently by twists of the helm which 
seem to carry it far from its course. 
But the transcendent laws it unknowingly 
obeys have brought it in less than a 
thousand centuries to its present state 
and scorn tlmse ephemeral digressions 
which become imperceptible on the scale 
of evolution. Like the ship constantly 
kept on its course by the pilot who cor- 
rects its deviations, humanity may seem 
to hesitate and waver; however, it will 
infallibly reach the port which is at the 
same time its gonl and its reason of 
existence.” 
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College Notes 


The 16tli Annual Jioport of the Engi- 
neer’s Council for Professional Develop- 
ment, a conference of engineering bodies 
organized to enhance the professional 
status of the engineer, featur-es several 
reports indicating the progress made la.st 
year by ECPD committees. There are 
four major committees : one each on Stu- 
dent Selection and Guidance, Engineer- 
ing Schools, a committee on Professional 
Training, and a committee on Profes- 
sional Recognition. 

Chairman, J. W. Parker, of the De- 
troit Edison Company, pointed out that 


the Committee on Student Selection and 
Guidance distributed pamphlets and post- 
ers this year to no less tlian 10,000 com- 
munities for the guidajice of higli school 
pupils about to entci’ engineering. 

Other reports show that another com- 
mittee of ECPD studied and issued a 
pamphlet on methods of testing engi- 
neers. It is published under the title of, 
^‘The Most Desirable Personal Charac- 
teristics.^^ 

Three new colleges were accredited by 
this group during the past year. 
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The gonrrnl ;iiin of education is to en- 
able one to live more etfectively. The 
specific purpose of a specialized technical 
education is to enable one to contribute 
the most to human 'welfare, ])articularly 
in a specific field of knowledge, and to 
earn a satisfying living. The engineer- 
ing and scientific curricula should there- 
fore be so designed as to accomplish these 
aims most efficiently. One of the subjects 
commonly neglected or iindcrcmphasized 
in most chemical engineering or chemis- 
try curricula is colloid chemistry. This 
paper offers suggestions regarding the 
teaching of this subject, many of which 
are applicable to the teaching of other 
engineering and scientific subjects. 

Justification for teaching colloid science 
is readily obtained by observing the num- 
})er of times which everyone everx'day 
comes in contact with colloids and col- 
loidal phenomena and in the importance 
of these contacts for human welfare. 
Alexander Pope in his “Essay on Maii^’ 
proclaims that “the proper stinly of man- 
kind is man.” If this statement is ac- 
cepted, no further justification need be 
given for the study of colloidal science. 
Man himself, like all living things, is 
composed of colloidal materials and the 
reactions of life are in large part inter- 
actions of these colloids or colloidal 
systems with ions and smaller molecules 
as well as with themselves and other ma- 
terials in the colloidal condition. 

The chemical industry has a particular 
interest in colloids. Many industries 
manufacture colloidal products from col- 
loidal ruAV materials, including most sub- 


stances of organic origin. These include 
the manufacture of rubber, bitumen, 
rayon, textiles and dyed goods, paper, 
wood products, nitrocellulose, tanned 
leather, gelatin, glue and photographic 
materials, lac(iuers, varnishes, fermented 
beverag(\s, butter and dairy products, 
many other foods, ceramic products and 
drilling muds. Other industries make col- 
loidal products from non-colloidal raw 
materials. This group includes the man- 
ufacture of resins, plastics, soaps, vari- 
ous types of synthetic detergents, lubri- 
cants, inks, cements, glass, alloys and the 
silicious soluble silicates. In many other 
industries processes involving colloidal 
phenomena play an important role. 
These processes include smoke and fog 
“abatement,” demulsification of oils, the 
coagulation of raw and waste waters, and 
sewage, flotation as in the concentration 
of ores, purification or separation of vari- 
ous materials by absorption, and water 
softening. 

Because of the i>rosejit crowded curricu- 
lum it is probably too much to expect 
that every newly graduated chemist and 
chemical engineer will have taken a col- 
lege course dealing specifically with col- 
loids, desirable though this may be. 
However, every chemist and chemical 
engineer should know at least w’hat col- 
loids are, their main characteristics, and 
have an idea of what colloid science can 
and does do. Much of this can be and is 
taught in other courses in the usual chem- 
istry curriculum. In the general or in- 
organic chemistry cour.se, there should be 
a discussion of the definition of colloids^ 
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their preparation, and some of tlie most 
important properties of a few of the more 
common colloids. At least two lecture 
periods and one laboratory session dur- 
in**: the year can be prolilably spent on 
colloids without fear of overemphasizing 
the subject. 'Hie pandemic or "cul- 
tural” chemistry course for students not 
majoring in the i)hysical or biological 
sciences offers an excellent opportunity 
for teaching colloid chemistry. This 
course should contribute to the student’s 
understanding and appreciation of his 
environment. Since most of the every- 
day objects, materials and processes with 
which everyone comes in daily contact 
are colloidal, one’s environment cannot be 
understood without knowing a few of the 
bjisic i)rinciples and experimental facts of 
coll(»id science. 

(’oiirscs in quantitative and qualitative 
analysis should teach the conditions nec- 
essary for forming flocculent, amorphous, 
gelatinous or crystalline precipitates. 
Some analytical reagents arc colloidal 
and several analytical procedures involve 
the formation of colloids, such as color 
lakes. In other procedures special care 
must b(‘ taken to prevent their forma- 
tion. Adsorption indicators and errors 
due to adsorption or peptization arc im- 
portant colloid chemical topics for the 
analyti<'al chemistry course. Organic 
chemistry courses discuss pi-oteins, starch, 
cellulose, polyuronides, hemicclluloses, 
tars, resins, plasties, dyes, soaps and syn- 
thetic detergents — all of which are col- 
loids. In order to deal with the.se mo.st 
effectively, the organic chemist should 
know the basic principles of colloid sci- 
ence. The teaching of colloid science in 
the biochemistry or physiological chem- 
istry course is well illustrated by R. A. 
Gortner’s textbook “Outlines of Bio- 
chemistry.” His book devotes a substan- 
tial proportion of its contents to that 
subject. The physical chemistry course 
should teach some of the physicochemical 
l)rinciples of colloidal phenomena both in 
the lecture and in the laboratory. 

Some of the facts and a few of the 


techniques of colloid science can be 
learned in these other courses. However, 
the knowledge thus obtained cannot be 
expected to be us adequate to utilize col- 
loid science in industrial problems or in 
other applications as is desirable. As 
many chemists and chemical engineers as 
conveniently can should take a separate 
course in colloid scierice. This should 
consist of at least 36 one-hour lectures 
and preferably more. 

Colloid .science may be taught from 
several points of view. The i)hysiologi- 
cal viewpoint is illustrated by the work of 
Wolfgang Pauli, and Jacques Loeb 
whereas that of the organic chemists is 
illiLstratcd by the studies of Carothers, 
Meyer and Staudiiiger. Since colloids 
may be defined as particles one or more 
of who^e dimensions is from 10 to 10,000 
A (10"^ to 14 * cm.), their study may be 
a])proaehc*d as an extension of the prop- 
erties of larger bulk matter to these di- 
mensions. This is a usual approach in 
studying the j)roperties of lyophobic col- 
loids by eoinparing their properties with 
those of a solid wall immersed in water. 
This treatment has been developed dur- 
ing the past 25 years by concepts of 
"capillary chemistry.” Another approach 
is to .study the l)ehavior of colloids as an 
extension of the behavior of small ions and 
molecules to molecules of larger dimensions 
and colloidal aggregates. This method can 
be called the physicochemical approach 
to colloid chemistry. This is the method 
so succe.ssfully applied to the study of 
proteins in recent years and to the study 
of soaps and detergents by Prof. J. W. 
McBain and collaborators and others. In 
fact .some of the most interesting colloid 
chemical research of recent years such 
as Linus Pauling’s work on antigen-anti- 
body reactions, and work at Harvard by 
E. J. Cohn’s group and at the University 
of Wisconsin by Prof. J. W. Williams 
and coworkers on proteins may not gen- 
erally be regarded as colloid chemistry. 
All of these different viewpoints should 
be represented in an adequate course on 
colloids. 
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The author believes that the physico- 
chemical approach to colloid science offers 
the best way to begin the study of this 
subject for most students. In most cases 
he or she has recently completed a 
pJiysieal chemistry course and the con- 
cepts and techniques just learned can be 
applied to the study of those colloids 
amenable to such treatment. Such an ap- 
2)roacli to the subject should assist the 
student in relating the subject of colloids 
to physical chemistry and other scientific 
fields and in integrating the new knowl- 
edge into a unified concept of the. consti- 
tution and i^ropertios of matter. When 
tlie student has acquired some familiarity 
with the physicochemical approach, it can 
then be pointed out how the laws of classi- 
cal physical chemistry arc inadequate to 
explain the behavior of all colloidal sys- 
tems. This naturally leads to a study of 
modifications of these laws for colloidal 
systems and to a study of those laws and 
hypotheses unique to colloid science. 

The first, although not necessarily the 
mo.st important, function of the course in 
colloid chemistry is to teach the basic 
l)rinciples of that science. Answering 
the question “what are colloids?” is a 
.suitable beginning for such a course, and 
may involve a brief dis(;ussion of the 
types of colloids encountered, and the his- 
toi’y and litei'alure of the science as well 
as the customary definitions. The answer 
tf) how colloids arc obtained involves, of 
course, a discussion of methods of prepa- 
ration. 

Recent developments in such techniques 
as X-ray and electron diffraction, light 
scattering, ultra-microscopic technique, 
the electron microscope and others have 
made it possible for us to know with a 
fair degree of accuracy and some cer- 
tainty the size, shape and structure of 
some typical colloids. This, plus the 
newer knowledge on the nature of the 
forces between ions, atoms, molecules 
and particles, makes it possible at least to 
try to explain the properties of colloids 
in terms of their size, shape, and struc- 
ture. Once the anatomy and mori)hol- 


ogy of a system is known it is much 
easier to understand its physiology 
or functioning. Of course, determining 
sizes and shapes of colloids involves a 
knowledge of at least some of their prop- 
erties. It is a iiedagogical problem to 
determine which i)roperties shall be used 
to illustrate how size and shape arc de- 
termined, and which shall be used to 
show how various i)ropertics may be pre- 
dicted or understood in terms of a known 
size or shape. At any rate, the student 
should know on completing the course 
how the various properties are used to 
determine size and shape, and conversely 
how the behavior of the colloid is pre- 
dicted or understood on the basis of a 
known structure. 

Recause colloids have a Large ratio of 
surface area to total volume, their most 
cJiaracteristic property is that of sorp- 
tion or interaction at surfaces. The col- 
loid chemistry course then should involve 
consideration of such topics as surface 
and interfacial tensions, the factors in- 
fluencing the sorption of gases and va- 
poi*s by liquids and solids, sorption of 
electrolytes and non-electrolytes from so- 
lutions by polar and non-polar adsorbents, 
soiq^tion isotherms, isobars, isosteres, and 
heats of sorption, physical and chenii- 
sor2)tion, measurements and explanations 
of sorjjtion, surface films on liquids, mo- 
lecular and ionic or exchange absori)tion 
and methods for determining surface 
areas. Industrially important processes 
which illustrate sorption phenomena are 
Ijurilication by adsorption, contact cataly- 
sis, chromatography, adhesives and lubri- 
cation. 

Consideration of the optical lu'operties 
of colloids involves study of the Faraday- 
Tyndall effect, light scattering, the Ray- 
leigh and Mie equations, refraction, flow 
and intrinsic birefringence, polarization 
and dei)olarization phenomena, dichroism 
and dityndallism, the ultramicroscope and 
the electron microscope. The colligative 
properties such as osmotic pressure, the 
Brownian movement, diffusion, sedimenta- 
tion, ultrafiltration, dialysis, solvation and 
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viscosih" of colloids have both theoretical 
and prenctical importance and certainly de- 
serve study in iiiiy colloid chemistry 
course. The electrical properties of col- 
loids should be discussed in terms of 
conductivity, transport numbers, the four 
types of electrokinotic phenomenon, the 
Helmholtz, Srnohichowski, and Gony 
formulations, the eta and zeta potentials, 
and the charges and mobilities of colloid 
particles, and their relation to the sta- 
bility of colloids. 

Once the properties of the colloidal 
particle itself ai’e understood, its inter- 
actions with like colloids and other ions, 
molecules, and different colloids can be 
studied. These interactions involve .ag- 
gregation, coagulation, sensitization, pro- 
tective action, coacervation, and the 
clectroviscous effect. Other topics which 
merit study in a colloid chemistiy course 
are emulsions and foams, aerosols, gels, 
jellies and the sol-gel transformation, 
])oiinaii or membrane equilibria, sw-elling, 
dilatancy, rheopexy, colloidal electro- 
lytes, and the lyotropic series. Special 
colloidal systems which would be prolit- 
ably studied briefly if time permits in- 
clude plastics, resins, rubfjcrs and other 
synthetic high polymers, proteins, col- 
loidal carbohydi-ates, clays and hydrous 
oxides or silicates. 

A very lai'ge proportion of the signifi- 
cant developments of colloid scieiM'e 
during its entire histoi’v have been due 
to the application to these systems of 
new tools and techniques. Advances 
were made possible by using ultraraicro- 
scopes, osmometers. X-ray and electron 
diffraction techniques, electron micro- 
scopes, u]tracentrifug(».s, and light scat- 
tering apparatiis. The student should 
become familiar w’ith the theory and oper- 
ation of these tools, preferably by actual 
contact in a laboratory. Certainly nu- 
merous lecture demonstrations should be 
given throughout the course to give the 
student a familiarity with the actual 
appearance and behavior of all the rep- 
resentative types of colloids. Tours of 
local plants manufacturing or dealing 


with colloids and talks by industrial 
chemists on practical applications of col- 
loid science could advantageously sup- 
plement the regular lectures. 

The most apparent purpose <ff colloid 
chemistry courses, as of other courses, is 
to teach a factual knowledge of the sub- 
ject. However, this can be obtained 
from books. There should be and are 
reasons for giving lecture, demonstration 
and laboratory courses. It is well rec- 
ognized that one/s success in industry and 
other pursuits depends at least as much, 
if not more on his personal attitudes and 
characteristics as on the amount of fac- 
tual knowledge which he has accumulated. 
The second object of^the colloid chemis- 
try course is therefore to assist the stu- 
dent in obtaining those attitudes and 
I)crsonal qualities of most use to him in 
his scientific work. 

From his study of leaders in science*, 
business, government, art and other fields 
the French scienlist, Henri LeChatolier, 
concluded that the following four fac- 
tors, listed in the order of importance, 
were necessary to success in every en- 
deavor- -enthusiasm, judgment, imagina- 
tion and a large fund of oi’ganized knowl- 
edge. Enthusiasm for colloid science is 
best imparted to the student if the teacher 
is himself enthusiastic about his subject 
and if it is presented in an interesting, 
challenging and stimulating manner. To 
impart good judgment about the many 
hypotheses and complicated behavior of 
colloids is a difficult task. Again the 
teacher himself must possess this qual- 
ity. A prerequisite to good judgment 
is a tolerant skepticism of what we pre- 
sume to know and a re.alization that we 
ourselves can become competent to de- 
cide what is reliable and unreliable, or 
what is true and untrue. Scientific laws 
or principles should not be taught as un- 
questionable, clearly and perfectly under- 
stood, and of everlasting validity. It is 
particularly true in colloid science that 
what laws and principles we do have 
now are the result of human thinking 
wliich is not infallible and which all too 
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frequently is based upon limited evidence 
and subject to change and modification. 
Such changes do not necessarily mean 
that our previous concepts were untrue — 
frequently they were only imperfectly 
understood. Judgment involves a criti- 
cal analysis of all available evidence, a 
careful weighing of its reliability, and a 
comparison of its illative worth, neces- 
sarily based on i)nst experience. The 
present theories, laws and hypotheses of 
colloid science should be taught from 
these points of view. 

From imaginations come the new ideas, 
principles and techniciues which contrib- 
ute so much to the advancement of col- 
loids and other sciences, develop new 
j)roducts and build new industries. Far- 
aday in his diary slates “let the imagina- 
tion go, guiding it by judgment and 
in-inciple but holding it in and directing 
it by experiment.” To cultivate and stim- 
ulate the imagination and thinking <}£ the 
student is again a very dithcult task, and 
probably can most successfully be <lone 
by a teacher who himself possesses these 
qualities to a high degree. In fact by 
fjir the most important single factor in 
any successful course is the qujility of the 
teacher. 

James 13. Conan t states that science can 
best be understood by laymen through a 
close study of a relatively few case his- 
tories which illustrate the tactics and 
strategy of science. Such an a})proach 
could to some extent at least be profitably 
applied in teaching colloid chemistry. 
Suitable case histories should illustrate 
the influence of new techniques of experi- 
mentation and connection with the prac- 
tical arts, and the evaluation of new con- 
cepts from experiments. They should 
also show the difliculties of experimen- 
tation, the significance of the controlled 
experiment and the necessity for eteimal 
vigilance in interpreting ^experiments. 
Brilliant generalizations .should not be 
overemphasized. Lastly, a suitable case 
history for the laymen should illustrate 
the development of science as an organ- 
ized social activity. This last require- 


ment is desirable but not necessary for 
a colloid chemistry course. Unfortu- 
nately, there are apparently no case his- 
tories on topics of colloid chemistry 
which have been prepared from this point 
of view. Many topics dealing with col- 
loids are eminently suitable for such a 
presentation. 

A most important aim of the colloid 
chemistry course is to teach the student 
to think effectively so that he may utilize 
his knowledge in solving problems arising 
from his environment. The maxims, 
“learn to do by doing” and “practice 
makes perfect” apply. Giving the stu- 
dent problems of all types to solve, 
should assist him in learning effective 
thinking. Problems obtained from prac- 
tical situations and the equations now 
being used in the study of high polymers 
are particularly suitable for this purpose. 

Because colloid science covers such a 
wide range of techniques and important 
industrial operations, it can, if properly 
taught serve admiral)! y to introduce a 
student to the scientific attitude and 
method, and to research techniques. 
Karl Pearson says '^the true aim of the 
teacher must be to impart an apprecia- 
tion of methods and not a knowledge of 
facts.” Progress in colloid science has 
resulted from two types of research. 
First, systems of high purity and the 
greatest possible simplicity have been in- 
vestigated to ascertain general laws and 
second, naturally occurring systems have 
been studied to find out their properties. 
There has been a tendency to believe that 
really good significant research can be 
done only on highly idealized systems 
free of complicating details. In this way 
results can be obtained which arc easier 
to interpret and from which sound gen- 
eralizations can be made. However, for 
several reasons it is important and pos- 
sible to carry out equally valuable re- 
seai'ch on materials as they actually occur 
or with minor modifications. Frequently 
this is the only way to obtain practical, 
useful results within a reasonable length 
of time with available facilities. If only 
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highly puriiied systems are studied, theo- 
retically significant and practically use- 
ful results, such as the large effects of 
relatively small amoiiiils of some addi- 
tives and synergistic effects, may be over- 
looked. The two types of research an* 
i'oinj)lenieiilary and holh are necessary 
lor a eonipleU* study. 

Frequently teacliers are criticized for 
overemphasizing pet subjects in their 
courses. Wliile this is a valid criticism 
for elementary courses, I do not think it 
applies efiually to the more advanced. 1 
believe tliat it is actually desirable for a 
teacher of an advanced class to empha- 
size in his lectures subjects in which he 
has a pjirticuhir interest or research ex- 
perience. Some attempt should he made*, 
Jiowever, to balunee the various topics of 
the course by outside reading on the part 
of the student, or else to give the coiinso a 
title more closely descriptive of the sub- 
ject matter it covers. The stimulation, 
inspiration, and better understanding of 
methods and attitudes as Avell as facts 
which students obtain from hearing an 
able teacher and research Avorker lecture 
on his special interests justifies spending 
some additional time. 

Lastly, T believe the course in colloid 
chemistry can and should, like other 


coui*ses, contribute its proportionate share 
to the aims of a general education. A 
Harvard committee has defined these 
aims as to enable one to think effectively, 
to communicate thought, to make rele- 
vant judgments, and to discriminate 
among values. 

The requirements of a colloid chemis- 
try course may be summarized by stating 
that it shold impart factual knowledge, 
contribute to the development of techni- 
cal skills, teach scientific attitudes and 
methods and contribute to the attainment 
of the aims of a broad general education. 
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Pertinent Reading for Engineering Students and 
Science Majors — the Middle Ground* 

l\y W. T. CONKLIN 

iJepartment of TUnglish, University of Texas 


Thomas Heiii’y Huxley, speaking in 
October of 1880, at the dedication of the 
Josiah Mason Technical College, faced 
squarely a problem still of interest to 
teachers of scientific and technical slu- 
dents. “An exclusively scientific train- 
ing,” he said, “will bring about a mental 
twist as surely as an exclusively literar>’ 
training. The value of the cargo does 
not compensate for the ship’s being out 
trim; and I should be very sorry to think 
that the Scientific College would turn out 
none but lop-sided men.” 

The teacher of English can go far in 
promoting this cultural balance ior the 
technical student by taking advantage of 
the materials available foi- instruction, 
if only he recognize and appreciate what 
I shall call the literature of the Middle 
Ground. 

I 

Before explaining what I conceive this 
literature to be and what use F ] 3 lan to 
make of it, I shall ex])lain my own in- 
terpretation of the term cultural, as I em- 
ploy it in this paper. 

Is it, as I have recently heard suggested, 
applicable to any course taught outside 
one’s own department, not required for 
a degree in one’s own department — pre- 
sumably useless, therefore cultural? Or is 
it applicable only to courses far removed 
from one’s own department* or specialty 
— courses to be reached only by an intel- 
lectual leap hito languages, philosophy, 

* Presented before the English Division at 
the Annual Meeting, Austin, Texas, June 
14 - 18 , 1948 . 


and lileralure? No one, surely, will deny 
the technical student all the aesthetic 
broadening his usually crowded curricu- 
lum permits. 

If, however, cultural expansion involve, 
a.s I believe it should, I he establishment 
in the stiident*K mind of the relationships 
between his own department and the rest 
of living, especially ns these relationships 
are revealed in the histories and biogra- 
phies of his own and allied sciences and 
technologies — in short, in the imaginative 
and creative backgrounds of his own 
specialty —there then exists for the teacher 
of English a great body of literature 
which, correlated with English and Ameri- 
can Literature, will afford transition from 
the student’s interest in science to his in- 
terest in literature in the more restricted 
sense. This source upon which I would 
draw recounts the history of science, either 
in the words of the scientists themselves 
or in those of the most able expounders 
and repoi’ters ol' scientific progress. It re- 
flects an aspect of history that is receiving 
more and more attention. 

This literature, proper reading for sci- 
ence majors and engineering students, 
constitutes the Middle Ground. The 
teacher of science or technology has little 
or no time for it; the teacher of English, 
unless by some accident his interests in- 
cline toward science, never discovers it. 

That this inclusion of pertinent reading 
within a course in English taught- espe- 
cially for scientific and technical students 
will serve a definite and utilitarian pur- 
pose becomes clear when one considers 
the timid attitude of the sophomore in a 
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technical department toward scientific in- 
formation in another department than 
own, or even in his own. He at once 
manifests a mistaken worship of a spe- 
cialty, bofore he has acquired a smatter- 
ing of genera] scientific knowledge. 

When and where this awe of science is 
engendered, it is difficult to say; but to- 
day, when eveiy effort is made to familiar- 
ize the common citizen with the nature 
and implications of scientific development, 
it is ironic indeed to encounter the nar- 
rowly specialized sophomore. 

The teacher himself need be only an 
alert and actively interested layman to 
utilize the literature of the Middle Ground, 
making the student aware of a world to 
which none of his regular courses will 
take him and developing for the future 
specialist a new and fresh relationship 
between the sciences and what his in- 
structor has always known as Literature. 

II 

This mildly Utopian union of English 
and the Sciences is suggested at the sopho- 
more level or above, with regular fresh- 
man composition as prerequisite. Two 
courses concern us: 

1. An integrated course in literature 
and science. 

2. A report writing course for science 
majors and students of engineering. 

III 

I shall first consider the need for what 
I have just termed the integrated course. 
My objection to the arguments of those 
who would teach literature for its own 
pure sake is that literature, not having 
been created in a vacuum, cannot and 
should not be taught in a vacuum. Ef- 
forts to teach students, who have not yet 
the remotest conception of the role of 
literature, the purely aesthetic pleasures 
of poetry, prose, and the drama, without 
attention to the authors or their times, 
are futile and misdirected. 

But why should this be the province of 
the English teacher? If he set out upon 
this task of saving literature from being 
taught in a vacuum, will he not then feel 


it his duty to usurp the ground of every 
other department, even as the compilers 
of freshman readings give us anthologies 
of sociology and government? I see little 
little danger of this sort of encroachment ; 
the material which I propose to incorpo- 
rate into English courses for engineering 
students and science majors is not avail- 
able to them in any of the courses they 
regularly take or elect. 

The teacher of English has an excep- 
tional opportunity to serve both the stu- 
dent and the craft. Efforts have been 
made to establish courses in which frag- 
ments of the works of great authors, or 
even of lesser authors, have been used to 
illustrate the relationships of the authors 
to their times and to’ scientific progress. 
Two difficulties become immediately ap- 
parent, in so far as the fate of literature 
is concerned : for example, a fragment of 
poetry, showing Milton^s adaptation of 
the theory of spontaneous generation, will 
very probably arouse slight interest in 
the student\s mind; even if it does, it is 
a curious path to appreciation of Milton. 
Second, the selections from lesser authors, 
often even more fruitful of scientific al- 
lusion, also consume time that could more 
profitably have been spent reading either 
great literature or important scientific 
items. These fragments aren’t literatui-e 
and they aren’t science. 

To serve our purpose the literature 
course must be so integrated with read- 
ings from the history of science as to ac- 
complish two things: (1 ) It must acquaint 
the student with significant works in Eng- 
lish and American Literature, thus main- 
taining its personality as a course in lit- 
erature. (2) It must introduce him to 
adequate selections from the history of 
science, so correlated with the literature 
that, with the aid of classroom instruction, 
a clear and definite chronology of literary 
and scientific evolution will be apparent. 
Properly presented, the course should 
demonstrate not only the impact of scien- 
tific ideas upon literary minds, but the 
equally significant and often more im- 
portant delay in acceptance of scientific 
ideas. 
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IV 

The problem of securing suitable texts 
will depend for its solution upon the 
length of the course. If one allow a year 
for the literature-science integration, he 
may then make use of the numerous sep- 
arate and complete units that are becom- 
ing increasingly available in the various 
series and '‘libra ries.” That is, he may 
readily do so for the literature itself. For 
the reading material in the sciences he 
may still have to rely on one anthology or 
another, in order that texts not become 
too many or too expensive. One can only 
hope that more re.jn’inis in series like 
Everyman^s Library, which again provides 
such authors as Darwin, Huxley, Lyell, 
and Tyndall, will soon ap])ear. 

If, however, the literature course must 
}je compressed witliin the space of a 
semester, an anthology of Ihiglish and 
American Liierature, together with an 
anthology of scientific selections, will have 
to suffice. Good anthologies of science 
are easily found. There are, for example, 
Shapley’s Treasury of Science, Knedier's 
MasterworJis of Science, and, though I 
shall mention it again in connection with 
the writing course, Moulton and Schifferes^ 
A n to h ioyraph y o f Sci e nee . 

V 

IVrtinenI reading for llie NM'iting course 
presents slightly dilTerent problems. IJc- 
sides including pracliee iji scientific ex- 
fiosition, leading to the jjreparation of the 
full-length term report, this course wdll 
make extensive use of library books and 
periodicals; bu( this reading will not be 
done merely for the colled ion of data for 
the term repoi t. A large amount of this 
w’ork will bec(une tlie matter of class di.s- 
cussion by the individual student, thus 
effecting a continuous integration of class- 
work and outside assignments. 

In the writing course questions of chro- 
nology are less important than those of 
determining just what reading is perti- 
nent, i.e., what reading, considered from 
the point of view of scientific or technical 
difficulty, can reasonably be expected of 
the student. 


With the Middle Ground Literature 
used in the Literature-Science course this 
problem seldom arises. It makes, as a 
rule, little difference what the scientific 
topic may be. The college sophomore can 
read, with very little discrimination on the 
teacher's part, the scientific contempo- 
raries of Milton and Pepys. His high 
school science has carried him beyond the 
physical knowledge of llie Seventeenth 
Century, lint the student in the writing 
course, though he wull be recpiired to read 
in a condensed source-liook, such as 
Moulton find Schiffercs' Autobiography of 
Science, must also read current books and 
periodicals. He must, of course, bo taught 
good research habits in the gathering of 
data. He must be made to frequent the 
science shelves of the g(*neral library and 
the shelves of his departmental library, 
reading as advanced materials as his sci- 
entific training permits. 

The popular books and magazines, he 
will soon iliseover for himself, are too 
limited, vague, and repetitious. Scientific 
and technical journals, on the other hand, 
are frequently so far beyond his compre- 
hension that they convey nothing, even 
though lie put forth a. sincere effort to 
understand them. This difficulty will, 
obviously, vary Avith subject and article. 

There tluui remains a somewhat differ- 
ent type of Middle (ii’ound reading — a 
type that has multiplied rapidly since 
August 1945 and deserv(‘s a better name 
than semi-popnlar. Perhaps semi-scientific 
more accurately describes it. The semi- 
popular verges usually on the popular and 
is pure journalism, designed to make Bab- 
bitt aware of nuclear ])hysics. The semi- 
scientific is seriously designed to clarify^ 
for educated num and women significant 
developments in science and technology, 
notably scorning the sensational as an 
instrument of exposition. To illustrate: 
There was the great outpouring of hastily 
begotten journalism that followed Smyth's 
Atomic Energy for Military Purposes — 
a physics major can read the report it- 
self more profitably than he can its jour- 
nalistic offspring. On the other hand, 
Einstein and Infeld’s Evolution of Physics, 



530 


PERTINENT READING FOR ENGINEERING STUDENTS 


read carefully by an intelligent sophomore, 
will introduce him to a splendidly written 
explanation of the method of scientific 
thought. There arc many others equally 
profitable. And, in order that the stu- 
dent in the writing course may be en- 
couraged to read widely among them, he 
must be given a list of parallel reading, 
including histories of science and tech- 
nology, upon whicli he may be assigned 
special reports. 

Among the periodicals, the student not 
yet well along in his major will have 
better luck in the science shelves of the 
general library. The articles in The Sci- 
entific Monthly, for example, will furnish 
him excellent examples of the clarity pos- 
sible in authentic scientific discussion. If 
he is more advanced, he may be able to 
read articles in the weekly journal. Sci- 
ence; if he can read these, however, he 
can read the professional journals. For 
the sophomore one of the best Middle 
Ground periodicals is Science News Let- 
ter, including, as it does, items from the 
many meetings of the various societies, 
and remaining sim])le though authentic. 
Scientific American, in its new form, 
should prove useful, though it is still too 
early to judge. True, my last two ex- 
amples are for laymen. The student is a 
layman; his English teacher is sure to be 
one. 


VI 

What, then, must be the teacher’s quali- 
fications, besides a few years’ experience 
in teaching composition and literature? 

He must be alert — an actively inter- 
ested layman; he need be neither scientist 
nor engineer, regardless of the conviction 
that he should be, on the part of those 
who have found it distasteful to teach 
future scientists and engineers. Surely he 
should possess an elementary knowledge 
of the sciences, based, let us say, upon two 
years of college physics, two of chemistry, 
mathematics through elementary calculus, 
geology, zoology, or any other courses in 
the natural or physical sciences that a 
student Avould elect. to take if he were 
endowed with a genuine interest in science. 

But he must, above all things, enjoy 
reading and keeping abreast of the gen- 
eral scientific news as he can read it in 
the periodicals. He must also maintain an 
active liaison with his colleagues in sci- 
ence and engineering. 

If the instructor will exert this effort 
to integrate the student’s writing with 
material bearing directly upon the stu- 
dent’s special studies, and if, in his litera- 
ture course, he will present science and 
literature as corresponding expressions of 
human progress, he will do much for the 
craft and himself develop a deep respect 
for the Literature of the Middle Ground. 
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Relations Between Engineering Schools 

and 

Secondary Schools — Admissions 

By T. P. BAKER 
Principal, Austin, Texas Tf. S, 


The problem ot admission of the high 
school graduate into the school of engi- 
neering is one that we secondary people 
are definitely interested in. We could 
spend a great deal of time discussing the 
Eight Year Study, or giving a report of 
the conference on Higher Education that 
was held recently in Chicago or the re- 
ports of other studi(‘s, but my discussion 
will be based upon personal experiences 
as I have encountered this problem. My 
experience has extended from the small 
high school of fifty students to the one we 
are now principal of, which enrolled over 
2800 students this past year. We hope 
that you can see in the brief discussion 
that is to follow the practicability of the 
various statements that will be made. 

A few years ago the high school con- 
sisted of a group of students who were 
definitely planning to go to college. The 
student who was not college material was 
sooQ eliminated. Today the high school 
is a heterogeneous group having all kinds 
of interests, backgrounds, and abilities. 
Of today’s high school student body only 
some 17 per cent will go to college. Of 
the 17 per cent who go to college, the 
vast majority will enter a liberal arts in- 
stitution. The high school has had to 
broaden its curriculum to care for the 
needs of this 83 per cent who are not 
going to college as well as to care for 
the 17 per cent who will. 

* Presented at the conference of the Com- 
mittee on Secondary Schools at the Annual 
Meeting, Austin, Texas, June 17, 1948. 


There are some other factors that enter 
into this probltun of preparation for ad- 
mission to colleges of engineering, as well 
as other types of higher educational in- 
stitutions. During the past eight years 
there has been an inereas**d interest in 
engineering by high school students. We 
are confronted daily by students who say 
that they are planning to enter some engi- 
neering, college when every record we have 
shows that these students cannot master 
mathematics and science. In a city like 
Austin this problem is much more pro- 
nounced than in many other cities. We 
have the problem of keeping these stu- 
dents in school on the one hand and di- 
recting them into other fields of work on 
the other. We can do pretty well with 
the students but Mom and Pop prove a 
little difficult at times. 

We have a fair counselling department, 
but many students do not make up their 
minds as to the profession or trade they 
want to enter until late in their high 
school career or even after they have 
finished high school. Many times it is 
too late for these students to secure the 
necessary mathematics and science needed 
for entrance into engineering school. 
Then the high school is criticized by the 
college, by the parent, and by the student. 
Yet, it would be foolish for us to require 
all students entering high school to take 
courses in such sequence that all would 
come out with the advanced courses in 
mathematics and science needed for en- 
trance to your institutions. 
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What do we, as secondary school people, 
think are some of the answers to these 
problems? We shall attempt to list a few 
of these but not necessarily in the order 
of importance. 

1. This society could well furnish the 
high school with inCormation as to the 
opportunities in the fields of engineering. 
We have been in a boom period. Will the 
need for great numbers of engineers con- 
tinue or will the profession become (wer 
crowded if this interest in engineering 
continues. Are there some branches of 
the profession that ai'e now undermanned ? 
We think that our students need the 
benefit of your thinking along these lines. 

2. Connected directly with number one 
above is our belief that the high school 
guidance program should he more elTec- 
tive. One of the ways that this could be 
brought about is by having a close work- 
ing relationship between the high school 
guidance sei'viee and the schools of engi- 
neering or of til is society. I believe that 
T am correct in saying that the majority 
of your schools give aptitude tests during 
the first semester that a student is in your 
school. Why not make it |K)ssihle for our 
guidance department to reque.st and re- 
ceive from you these tests to be given in- 
terested students in their sophomore year 
of high .school or as soon thereafter ns 
he shows any interest in the field of engi- 
neering. Hy having these tests come from 
the college itself and sent back to the 
college for scoring the results would carry 
much more weight with the students con- 
cerned than if we secured the tests from a 
publisher and attempted to show the stu- 
dent that he was or was not likely to suc- 
ceed as an engineer. Those sliowing an 
aptitude for engineering could be placed 
in courses in high school that would be of 
greatest benefits to them. Those not hav- 
ing this aptitude for engineering could 


he more easily directed into other patterns. 

3. Wc believe that the final requirement 
for entrance to the school of engineering 
should be based upon aptitude and gen- 
eral cultural examinations instead of 
specific units. When you take into con- 
sideration the differences in schools, in 
teachers, and in students it is our feeling 
that a good apfilude and general culluri* 
examination will show moi’o lhaii any 
transcript can ever show. 

As we bring this short report to a close 
we cannot hel[» but wonder if the engi- 
neering school does not liave a responsi- 
bility for the student who has tlie aptitude 
hut laeks tlie specific training of advanced 
high school inathemalies and science? If 
you lu.d these st mien Is in classes com- 
posed of only those int(*restod in prepara- 
tion for engineering, would you not he 
able to do a better job in giving them the 
specific skills needed than can wc in the 
high school Avhorc classes are not com- 
posed of special inter(‘st groups? The 
law schools, medical schools, and semi- 
naries now require a two, throe, or font 
year pre-training period before admitting 
students. Could not the schools of engi- 
neering do this? Evci*y year we have 
many students from the Univei'sity who 
come to us and want to get into physics or 
solid geometry classes. We feel that yon 
can care for these students better than we 
can. 

In closing, we must not lose sight of the 
fact that the high school has the responsi- 
bility of preparing every student possible 
to take his place in a democratic society. 
The high school has to content itself pri- 
marily with general education, leaving the 
specialized training to higher institutions. 
By being able to center on general educa- 
tion we can, iu the long run, send you 
better students and better citizens. 



Minutes of Meeting of the Executive Board 


A meeting of the Executive Board of 
The American Society for Engineering 
Education was hold on Tuesday, April 
19, 1949, at Northwestern University. 
Those present wore : C. J. Eround, Presi- 
drnt, F. Dawson, B. J. Robertson, 
Thorndike Saville, S. S. Steinberg, A. B. 
Bronwell, D. Tsebrands, and M. Strohin. 

Report of Seerrtorif 

The Secretary repoi'te* activities of 
the Societ^^ as follows : 

L. About 1000 copies of the report 
“Recommended Procedures in the Inter- 
viewing and Placement of College Sen- 
iors” prepared by tlii^ Committee on 
Ethics of Interviewing Procedures hav(‘ 
been sent to college administrators and 
industrial personnel men tbrouglujiit the 
(iountry. A number of favorable com- 
ments have been received. 

2. The membership campaign has re- 
sulted in 932 individual members this 
year, 840 of which weni from faculties 
and 92 from industries. Four new in- 
stitutional members have*, also been 
added. 

In reporting for the Treasurer, the 
Secretary discussed the third quarterly 
financial statement. A 20% increase in 
cost of publication of the Journal, ef- 
fective with the January 1949 issue, will 
raise the publication costs above the 
budgeted figure. However, the adver- 
tising income will also be above the 
budgeted amount, and it appears as 
though the Society should be able to 
avoid a deficit in the year'^ operations. 
The new schedule of increased advertis- 
ing rates has been sent to all advertisers 
in the Journal. 

The Secretary also called the Board's 
attention to the proposed bill in Congress 
for increased postal rates which, if 


passed, would add an estimattMl $2300 to 
our annual postage bill. 

Report of P. 

Vice Pi’csident Steinberg })resented his 
report on the activities of the E.C.A.C. 
as follows : 

1. The E.C.A.C. has pre])nred new by- 
laws which Jiave bc*on submitted to tin* 
ASEF Committee on Constitution and 
By-Laws for approval. 

2. The final n'port of new and i>ro- 
posed building construction has been pre- 
pared. 

3. The final rej)ort of the Faculty Sal- 
ary Study (Committee will be completed 
at the time of tin? annual meeting. 

4. Plans have been completed for the 
E.C.A.C. general session and conferences 
at the annual meeting. 

Report of E.CM.C. 

Vice President Dawson presented his 
report on the activiti(*s of the E.C.R.C. 
as follows: 

1. The first publication of the E.C.R.C. 
for this year entitled “Telling the Story 
of Research” will be availabl(^ in a few 
weeks. It is expected that the sales of 
this volume will paj'^ for the cost of pub- 
lication. 

2. The biennial “Directory and Re- 
view of Current Research” will be avail- 
able by the time of the annual meeting. 

3. Plans for the general session of the 
E.C.R.C. are being completed. This ses- 
sion will be devoted to the subject of 
research and instrumentation, and it is 
planned to have an exhibit at the annual 
meeting. 

Divisions and Committees 

Vice President Saville reported on the 
plans of the Committee on Junior Col- 
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leges for a conference between faculty 
members of junior colleges and engineer- 
ing educators at the annual meeting. 
The Board voted to heartily encourage 
and cooperate with both the junior col- 
leges and technical institute groups in 
urging that they become an integral part 
of Society activities. The Executive 
Board would like to call the attention of 
the junior colleges to the need for a dif- 
ferentiation between the first two years 
of a conventional four-year curriculum 
as offered in some junior colleges and the 
terminal program as offered in others. 

In response to many letters received 
by President Freund and Vice President 
Saville, the Board authorized the crea- 
tion of an interim committee of younger 
members to explore areas of interest and 
organize sessions, conferences and other 
activities specifically for younger mem- 
bers of the Society. Professor F. L. 
Schwartz was appointed Chairman of this 
Committee. This interim committee is to 
prepare recommendations to be pre- 
sented to the ILxceutive Board and Gen- 
eral Council. 

Future Annual Meetings 

The Board voted to adopt the geo- 
graphical schedule for rotation of an- 
nual meetings, but recommended that 
this schedule is not to be considered 
binding on future Boards, but is merely 
a guide in the selection of colleges for 
future annual meetings. 

Fall Meetings 

The Board voted to hold the annual fall 
meetings of the E.C.A.C., the E.C.R.C., 
the General Council, and Executive 
Board at Kansas City on Saturday, Oc- 
tober 22, preceding the Land-Grant Col- 
leges Association meeting, if this will not 
conflict with the schedule of the Engi- 
neering Division of the Land-Grant Col- 
leges Association. The Secretary will 
communicate with Dean Green regarding 


the suitability of this date and will make 
further necessary arrangements for these 
meetings. 

Constitutional Amendments 

The procedure for handling the con- 
stitutional amendments proposed by the 
Committee on Constitution and By-Laws 
was discussed. Copies of the proposed 
amendments as passed by the Committee 
will be mailed to members of the E.C.A.C., 
the E.C.R.C, and the General Council. 
A vote on these proposed amendments 
will be taken by the various Councils at 
the annual meeting in June. This will 
then be followed by a letter ballot of the 
Society membership. 

The Board unanimously passed a mo- 
tion recommending to the three Councils 
that Article X, Section 2, of the pro- 
posed constitutional revisions be amended 
to read '‘There shall be a Nominating 
Committee consisting of the three Junior 
Past Presidents, senior member to be 
chairman, and those General Council 
members elected by the Divisions and 
Sections whose terms expire in the year 
in which the annual meeting is held.” 
It was felt that the Divisions are a very 
important segment of the Society’s ac- 
tivities and should be represented on the 
Nominating Committee. 

Enrollment Statistics 

An agreement between the U. S. Office 
of Education and the ASEE for the 
joint preparation of engineering enroll- 
ment statistics was reviewed by the 
Board, and it was voted to accept this 
agreement subject to amendments pro- 
posed by Treasurer Thompson and Vice 
President Saville. 

Endorsement of Bill Before Congress 

The Board passed a motion that the 
Secretary write to the OfficQ^ of the Sur- 
geon General indicating that the ASEE 
endorses in principle, insofar as it re- 
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iates to sanitary engineering, the Bill 
S.1453 which is now before the Senate. 

Annual Meeting 

The Secretary reported on the facili- 
ties for the annual meeting to be held at 
Rensselaer Polytechnic Institute. The 
local committee, headed by l^rofcssor 
Schmelzer, has done a very creditable job 
in making plans and preparations for the 
annual meeting. The facilities appear to 
be adequate to accommodate up to 2500 
people. Emergency facilities could be 
utilized if the attendance should exceed 
this amount. 

The Board recommended to the incom- 
ing officers that future annual meetings 
have only two general sessions and an 
annual banquet each year leaving the re- 
maining time for conferences. 

Journal 

The Board voted that a page in the 
Journal be set aside for use by the Di- 
visions and Committees. A survey will 
be made to see which Divisions and Com- 
mittees wish to utilize such a page, and a 
schedule will be set up for the use of this 
space. 

The Board passed a motion authorizing 
space in the Journal for a column to con- 
tain letters and comments which may be 
written to the Editor. 

The Secretary pointed out that the cost 
of publication for the Yearbook for 1949 
was $5400, representing a 46% increase 
over that of the preceding year. This is 
due both to the increase in printing costs 
and the enlargement of the Yearbook re- 
sulting from the increased Society mem- 
bership. He pointed out that it might be 
possible in alternate years to publish 
only the geographical listing, institutional 
members, and officers of Councils, Divis- 
ions, Committees, Sections and Branches. 
This would effect a saving of approxi- 
mately $4000, since it would eliminate the 
alphabetical listing which occupies most 
of the Yearbook. 


Sections 

A proposal to increase the dues of the 
Society and make corresponding rebates 
to the Sections was considered by the 
Executive Board. It was pointed out that 
most of the Sections hold only one meet- 
ing a year and the expenses are very 
nominal. These expenses are usually 
carried by the host institution. The 
Executive Board voted that while the So- 
ciety wishes to cooperate with and en- 
courage the Sections in every way pos- 
sible, it does not seem advisable, with our 
limited secretarial staff, to set up a pro- 
cedure for rebates to Sections. 

Vice President Steinberg reported that 
at the Southeastern Section meeting an 
effort had been made to stress subjects of 
interest to younger members. Vice Presi- 
dent Robertson <vill point out to other 
Sections that the problem of presenting 
programs which will interest younger 
men is extremely important and will ask 
the Section chairmen to emphasize this 
point in planning their programs for the 
coming year. 

After discu.ssioii of the need for and 
great benefit which could be derived from 
a Section’s manual, the Board voted to 
request the Committee on Sections to 
prepare copy for such a manual on the 
conduct and management of Section 
affairs for submission to the Board. 

Summer Schools 

The Board voted approval of the sum- 
mer school in mechanical engineering to 
be held in 1949 at Rensselaer Polytechnic 
Institute. 

Vice President Saville proposed a plan 
for canvassing the various Divisions and 
Committees of the Society to determine 
which ones would be interested in or- 
ganizing Society sponsored summer 
schools. It was emphasized that the pur- 
pose of the summer schools is to serve as 
a teaching clinic to improve the quality 
of instruction in our engineering colleges. 



5J<5 minutks of executive board meeting 


/ nstitu tiono I M e mb vrsh i p 

The following applications for mem- 
bership were approved: 

Louisiana Polytechnic Institute — active 
institutional membership. 


Cal- Aero Technical Institute — affiliate 
institutional membership. 

Tennessee Eastman Corporation — asso- 
ciate institutional membership. 

Respectfully submitted, • 
Arthur Bronwbll, Secretary 


Memorial for Artir jloorph ICyntt 

Artie Joseph Lynn was born in C(»rycll County, Texas, on March 11, 
1899. He received a degree in mathematics in 1928 from North Texas 
State Teachers Collc'ge. In 1983 he received the M.A. degree from Texas 
Technological College and in 1948 he did graduate work in engineering 
at the University of Washington. He became a civilian instructor at 
Amarillo Army Air Field in 1942 and remained in this position until 
194G, when he joined the faculty of Amarillo College. At the time of his 
death on February 27, 1949, he was head ot the Mjithematies and Engi- 
neering Departments. He was a member of the Texas State Teachers 
Association, the National Education Association, and the American So- 
ciety for Engineering Education. 



New Members 


Abraham, Geokor, Traiuing Officer, Naval 
Besearch Lab.; Part-time Instructor, Uni- 
versity of Maryland, College Park, Md. 
H. H. Arinsby, J. Hilsenrath. 

Bakenhus, B. E., Bear Admiral, U.S.N., 
Betired, Consulting Engineer, 75 West 
Street, New York, N. Y. C. J. Freund, 
A, B. Bronwell. 

Kartell, Ernest C., Training Dept., Merck 
& Co., Ball way, New Jersey. C. J. Freund, 
A. B. Bronwell. 

Batciieller, IIiland G., President, Alle- 
gheny Ludlum Steel Corporation, Pitts- 
burgh, Pa. C. J. Freund, A. B. Bronwell. 

Bayer, Bruce M., Assistant Professor of 
Mechanical Engineering, Vanderbilt Uni- 
versity, Nashville, Tenii. W. IL' Bowan, 
S. II. Acker. 

Berger, Louts, Associate Professor of Civil 
Engineering, Pennsylvania State College, 
State College, Pa. H. P. Hammond, B. A. 
Whisler. 

Best, Stanley V.. Assistant Professor of 
Civil Engineering, Bensselaer Polytechnic 
Institute, Troy, N. Y. E. J. Kilcawley, 
A. B. Bronwell. 

Bisguel, Kenneth H., Instructor in Chemi- 
cal Engineering, Kansas State College, 
Manhattan, Kan. W. H. Ilonstead, D. E. 
Braden. 

Blakeslee, Horace W., Instructor in Me- 
chanictal Engineering, Drcxel Institute, 
Philadelphia, Pa. J. H. Billings, J. B. 
Baker. 

Boausz, Edward A., Instructor in Mechani- 
cal Engineering, The Cooper Union, New 
York, N. Y. W. Vopat, H. F. Boemmele. 

Bourns, Charles T., Professor of Agri- 
cultural Engineering, New Mexico College 
of A & M Arts, State College, New Mexico. 
M. A. Thomas, D. B. Jett. 

Brashear, Alvan V., Asst, to Manager of 
Operations, Michigan Cpnsolidated Gas 
Co., Detroit, Mich. C. J. Freund, A. B. 
Bronwell. 

Carlstone, Paul A., Staff Assistant, Educa- 
tion & Training Dept., Int. Harvester Co., 
Chicago, 111. C. J. Freund, A. B. Bron- 
well. 


Carlton, Ernest W., Professor of Civil Engi- 
neering, Missouri School of Mines, Bolla, 
Mo. B. Z. Williams, N. Hubbard. 
Chumley, Joseph G., Instructor in Mechani- 
cal Engineering, Louisiana Polytechnic In- 
stitute, Buston, La. H. L. Henry, A. B. 
Bronwell. 

CoLGAN, Arthur B., Instructor in Electrical 
Engineering, South Dakota School of 
Mines, Bapid City, S. D. J. O. Kammer- 
man, E. E. Clark. 

Cooper, Charles M., Director, Engrg. Be- 
search Lab., E. I. du Pont de Nemours & 
Co., Wilmington, Del. A. P. Colburn, 
T. H. Chilton. 

Corley, Hoyt M., Assistant Director, Chemi- 
cal Besearch, Armour & Co., Chicago, 111. 
O. W. Eshbach, C. E. Watson. 

Cory, William L., Assistant Professor of 
Mechanics, University of Oklahoma, Nor- 
man, Okla. B. V. James, M. D. Creech. 
Coulter, Herman, Employment Supervisor, 
Dayton Power & Light Co., Dayton, Ohio. 

C. J. Freund, A. B. Bronwell. 

Crilly, Eugene B., Instructor in Economics, 
Stevens Institute, Hoboken, New Jersey. 
K. J. Moser, A. Lesser. 

Curtis, Francis J., Vice President, Mon- 
santo Chemical Co., St. Louis, Missouri. 
S. D. Kirkpatrick, T. K. Sherwood. 
Danielson, Durward C., Instructor in 
Chemical Engineering, Kansas State Col- 
lege, Manhattan, Kan. W. H. Honstead, 

D. E. Braden. 

Darby, Harry, Chairman of the Board, The 
Darby Corporation, Kansas City, Kansas. 
C. J. Freund, A. B. Bronwell. 

Dart, Jack C., Director, Besearch Dept., 
Houdry Process Corp., Moylan, Pa. C. J. 
Freund, J. D. Lindsay. 

Dawis, George G., Training Supervisor- 
Industrial Belations, Bepublic Steel Corp., 
Buffalo, N. Y. C. J. Freund, A. B. 
Bronwell. 

Derby, Elles M., Manager, Management 
Education, Metropolitan Life Insurance 
Co., Bidgewood, N. J. C. J. Freund, A. B. 
Bronwell. 
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Dorsey, LeRoy H., 501) South Wabasli Ave- 
nue, Chicago 5, Illinois. C. J. Freund. 
A. B. Bronwell. 

Duncan, James M. Assistant Professor of 
Chemical Engineering, University of Flor- 
ida, Gainesville, Fla. H. E. Schweyer, 
W. H. Beisler. 

Eastman, Fred S., Professor of Aeronauti- 
cal Engineering, University of Washing- 
ton, Seattle, Washington. TI. E. Wessinaii, 
E. D. Engel. 

Eshelman, JosKiMi W., President, Eshel- 
man & Co., Ine., Birmingham, Alabama. 
C. J. Freund, A. B. Bronwell. 

Felbarth, Wayne, Instructor in Drawing, 
University of Detroit, Detroit, Michigan. 
11. C. Gudebski. C. G. Duneombe. 

Ferguson, Samuel A., Associate Professor 
of Electrical Engineering, University of 
South Carolina, Columbia, S. C. R. L. 
Sumwalt, C. R. McMillan. 

Fields, Raymond I., Assistant Professor of 
Mathematics, University of Louisville, 
Louisville, Ky. II. II. I’euwi(*k, W. B. 
Wendt. 

Fischer, Kermit, President, Fischer & 
Porter Co., Ilatboro, Pa. A. B. Bronwell, 
C. J. Freund. 

Flynn, Walter W., Director, Engineering 
Dept., St. Martin's College, Olympia, 
Wash. F. B. Farquhar.son, R. G. Ueiines. 

Gibson, John O., Instructor in Engiuceriug, 
Soutliwest Texas Junior College, Uvalde, 
Texas. W. E. Street, J. G. McGuire. 

Gilmour, Keith W., Assistant, Electrical 
Engineering Dept., Rensselaer Polytechnic 
Institute, Troy, N. Y. C. H. Dunn, L. D. 
Runkle. 

Goglia, Gennaro L., Instructor in Mechani- 
cal Engineering, Ohio State University, 
Columbus, Ohio. A. I. Brown, P. Bucher. 

Goodheart, Clarence F., Associated Profes- 
sor of Electrical Engineering, Union Col- 
lege, Schenectady, N. Y. H. W. Bibber, 
C. H. Buchanan. 

Gould, M. Irwin, Superintendent, Personnel 
Relations, Allied Chemical & Dye Corp., 
Buffalo, N. Y. C. J. Freund, A. B. 
Bronwell. 

Gray, Harold E., Assistant Professor of 
Agricultural Engineering, Cornell Univer- 
sity, Ithaca, N. Y. O. C. French, G. R. 
Hanselman. 

Gsigobieff, W. W., Director, Institute of 
Science & Technology, University of Ar- 
kansas, Fayetteville, Ark. G. F. Branni- 
gan, B. G. Paddock. 


Guidon, Michael, Instructor in Mechanical 
Engineering, University of Washington, 
Seattle, Wash. L. B. Cooper, J. B. Mor- 
rison. 

Hall, George L., Instructor in Electrical 
Engineering, Rensselaer Polytechnic Insti- 
tute, Troy, N. Y. S. B. Wiltso, F. M. 
Sebast. 

Hamilton, IIance C!., Assi.st.aiit Professor of 
Mechanical Engineering, Michigan College' 
of M. & T., Houghton, Mieh. R. R. Hagen, 
F. E. Wittig. 

Hammer, Charles F., Engineering Manager, 
Eng. Div., Westinghouso Air Brake Co., 
Wilmerding, Pa. C. .1. Freund, A. B. 
Bronwell. 

Hardgrave, Ja(7K M., Instructor in Mochani- 
cal Engineering, New Mexico College of 
A & M, State College, N. M. C. D. Crosno, 
M. A. Thomas. * 

Harlow, James G., Director, High School 
Science Service & Instructor in Physics, 
University of Oklahoma, Norman, Okla. 
C. J. Freund, A. B. Bronw'cll. 

Hawk, Minor Clyde, Instructor in Applied 
Mathematics, Washington- Jefferson Col- 
lege, Warren, Pa. R. R. Worsencroft, 
II. D. Orth. 

Haves, Charles P., Assistant Professor of 
Engineering Drawing, University of Ala- 
bama, University, Ala. W. H. Taylor, 
J. R. (’iidAVorth. 

llEALY, John J., Asst. Gen. Manager, Mon- 
santo Chemical Company, Boston, Mass. 
T. K. Sherwood, E. L. Moreland. 

IlEDDEN, Norwood A., Terminal Study, Cen- 
tral Extension, Pennsylvania State College, 
State College, Pa. K. L. Holdcrman, C. G. 
Recn. 

IIOLLYDAY, John M., The Glenn L. Martin 
Company, Baltimore 3, Maryland. C. J. 
Freund, A. B. Bronwell. 

IIoRNiGKEL, Lute C., Supervisor, Personnel, 
American Steel & Wire Co., Cleveland, 
Ohio. C. J. Freund, A. B. Bronwell. 

IIouoEN, Joel 0., Associate Professor of 
Chemical P]ngineering, Rensselaer Poly- 
technic Institute, Troy, N. Y. L. S. 
Coonley, S. B. Wiltsc. 

Howell, Glen II., Associate Professor of 
Mechanical Engineering, Wayne Univer- 
sity, Detroit, Mich. H. M. Hess, D. L. 
Perkins. 

Hubs, Paul 0., Associate Professor of Elec- 
trical Engineering, Univerelfty of Akron, 
Akron, Ohio. K. F. Sibila, E. B. Wilson. 
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Janisz, Tadeusz, Instructor in Electrical 
Engineering, University of Detroit, De- 
troit, Mich. C. G. Duncoinbe, A. B. Bron- 
well. 

Johnson, Edgar B., Instructor in Civil Engi- 
neering, Kansas State College, Manhattan, 
Kan. B. F. Morse, W. H. Honstead. 
JuMiKis, Alereds B., Assistant Professor 
of Civil Engineering, University of Dela 
ware, Newark, Del. II. K. Preston, J. W. 
Shields. 

KattwinkeIi, O. Frank, Instructor in Eco- 
nomics, Stevens Institute, Hoboken, N. J. 

K. J. Moser, J. E. Crouch. 

Kehr, Raymond W., Engineering Examiner, 
U. S. Civil Service Commission, Washing- 
ton, D. C. P. A. Willis, E. J. Stocking. 
Kichline, William fj., Associate Professor 
of Mathematics, Ilnivorsily of New Hamp- 
shire, Durham, X. H. L. W. Hitchcock, 

L. E. Seeley. 

Kiei^y, Ralph, instructor in Engineering, 
N. Y. State Institute of Applied Arts & 
Sciences, White Plains, N. Y. P\ E. 

Almstead, G. K. Palsgrove. 

Kirkbrtde, CiiaTiMEr G., Vice Piesident, 
Iloudry Corporation, Marcus Hook, Pa. 
C. J. Freund, A. B. Bronwell. 

Knox, Richard F., Instructor in Electrical 
Engineering, State College of Washington, 
I’ullman, Wash. O. E. Osburn, E. G. 

Ericson. 

ICnudsen, Oran M., Assistant Professor of 
Chemistry, Rose Polytecliiiic Institute, 
Terre Haute, Ind. R. K. Strong, O. L. 
Stock. 

Kohler, Herbert V., President, Kohler 
Company, Kohler, Wisconsin. C. J. 
Freund, A. B. Bronwell. 

Kreider, Morris J., Assistant Professor of 
Engineering, University of Dayton, Day- 
ton, Ohio. K. C. Schraut, A. R. Weber. 
Kuehn, Ralph E., Assistant Professor of 
Electrical Engineering, University of Dela- 
ware, Newark, Del. M. G. Young, D. L. 
Arm. 

Kurt, O. Edward, Tech. Asst, to General 
Manager, Ethyl Corporation, Detroit, 
Mich. C. A. Hall, C. J. Freund. 

TjACKLER, John L., Assistant Professor of 
Mechanical Engineering, datholic Univer- 
sity of America, Washington, D. C. J. C. 
Michalowicz, E. A. Valade. 

Larson, Floyd C., Associate Professor of 
Civil Engineering, University of Oklahoma, 
Norman, Okla. J. F. Brooks, J. R. 
Matlock. 


Lawrence, George M., Instructor in Elec- 
trical Engineering, Ohio State University, 
Columbus, Ohio. E. D. Ayres, F. C. 
Weiincr. 

Leeper, Marvin T., Engineer, American 
Bridge Co., Gary, Indiana. C. J. Freund, 
A. B. Bronwell. 

Leister, Volney B., Manager, Industrial 
Relations Division, Public Service Co. of 
Northern Illinois, Chicago, Til. C. J. 
Freund, A. B. Bronwell. 

Lomaz, Daniel de L., Instructor in Electri- 
cal Engineering, University of Akron, 
Akron, Ohio. E. K. Hamlen, E. R. Wilson. 

Lucas, William A., Instructor in Mathe- 
matics, Stevens Institute, Hoboken, New 
Jersey. K. J. Moser, M. R. Recks. 

^lAJESKE, IjEonard M., Instructor in Me- 
chanical Engineering, Catholic University 
of America, Washington, D. C. F. A. 
Biberstein, II. P. Gallogly. 

Marsh, .Fames C., Instructor in Mathe- 
matics, University of Louisville, Louisville, 
Ky. H. II. Fenwick, W. B. Wendt. 

Martin, Philip C., Director, N. Y. State 
Institute of A])])lied Arts & Sciences, 
Wliite Plains, N. Y. F. E. Almstead, 
G. K. Palsgrove. 

Matar, Joseph E., Tiistructor in Mathc* 
inalics, Marquette University, Milwaukee, 
Wis. W. D. Bliss, O. N. Olson. 

Maxson, George K., Professor of Engineer- 
ing Drawing, University of Oklahoma, 
Norman, Okla. H. K. Bone, C. D. Farrar. 

May, James W., Technical Dir., Air Filter 
Div., American Air Filter Co., Louisville, 
Ky. D. V. Terrell, R. E. Shaver. 

McBee, Darwin L., Instructor in General 
Engineering, South Dakota School of 
Mines, Rapid Citv, South Dakota. R. H. 
Cook, E. E. Clark. 

McCarthy, Joseph Ij., Associate Professor 
of Clicinical Engineering, University of 
Washington, Seattle, Wash. F. B. 
Farqiiharson, R. G. Hen lies. 

McEntyre, John G., Instructor in Civil 
Engineering, Kansas State College, Man- 
hattan, Kan. R. F. Morse, L. E Conrad. 

Melton, James 0., Instructor in Mechanics, 
University of Oklahoma, Norman, Okla- 
homa. M. D. Creech, R. V. James. 

Merrill, Robert A., Associate Professor of 
Engineering, University of Chattanooga, 
Chattanooga, Tcnn. R. L. Sweigert, N. W. 
Dougherty. 

Morgan, Philip F., Associate Professor of 
Sanitary Engineering, State University ot 
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Iowa, Iowa City, Iowa. C. J. Posey, J. W. 
Howe. 

Myers, Leslie B., Associate Professor of 
Mechanical Engineering, University of 
Houston, Houston, Texas. E. L. Green, 

G. N. Cox. 

Neill Y, Virgil E., Instructor in Engineer- 
ing, Pennsylvania State College, State Col- 
lege, Pa. C. G. Been, H. L. Holderman. 

Nelson, John A., Director of Employoo 
Relations, Int. Tcl. & Tel. Corporation, 
Now York, N. Y. C. J. Freund, A. B. 
Bronwcll. 

Nesbitt, Richard E., Instructor in Engi- 
neering, University of Miami, Coral 
Gables, Fla. C. E. Anderson, J. H. Clouse. 

Nye, Edwin P., Assistant Professor of Me- 
chanical Engineering, Pennsylvania State 
College, State (College, Pa. N. R. Sparks, 

H. P. Hammond. 

Oakes, Luther S., Chairman of the Board, 
Winston Bros. Company, Minneapolis, 
Miiiii. L. B. Combs, II. O. Sharp. 

Owen, William M., Research Associate, A])- 
plied Mech., University of Illinois, Urbana, 
111. W. M. Lansford, P. G. Jones. 

Preator, Frederick, Associate Professor of 
Technology, Utah State Agricultural Col- 
lege, Logan, Utah. J. E. Christiansen, 
D. W. Peterson. 

Reynolds, Blythe, M., Vice President for 
Engineering & Purchasing, Merck & Co., 
Inc., Rahway, N. J. S. D. Kirkpatrick, 
C. J. Freund. 

Roberts, Marcus D., Instructor in General 
Engineering, Purdue University, Lafay- 
ette, Ind. II. A. Bolz, J. Rising. 

Rose, Nicholas J., Instructor in Mathe- 
matics, Stevens Institute, Hoboken, New 
Jersey. K. J. Moser, M. R. Reeks. 

Ruehl, Robert C., Personnel Director, Col- 
gate University, Trenton, New Jersey. 
C. J. Freund, A. B. Bronwell. 

Ryan, William F., Engineering Manager, 
Stone & Webster Engineering Corpora- 
tion, Boston, Mass. C. J. Freund, A. B. 
Bronwell. 

SCALEI, John B., Assistant Professor of 
Civil Engineering, Case Institute, Cleve- 
land, Ohio. L. J. Reardon, G. B. Earnest. 

ScHLENK, William F., Assistant Professor 
of Civil Engineering, University of Akron, 
Akron, Ohio. E. R. Wilson, K. F. Sibila. 

Schultz, Andrew S., Associate Professor of 
Industrial Engineering, Cornell University, 
Ithaca, N. Y. M. W. Sampson, K. C. 
White. 


Scodellaro, Primo M., Instructor in Engi- 
neering, University of Detroit, Detroit, 
Mich. H. C. Gudebski, C. G. Duncombe. 

Shields, Paul E., Assistant Professor of 
Electrical Engineering, Pcnnsylvjmia State 
College, State College, Pa. C. B. Holt, 
E. B. Stavely. 

Siekman, P. W., As.sistJint to Vice Presi- 
dent, Operating Dept., Pennsylvania Power 
& Light Co., Allentown, Pji., C. J. Freund, 
A. B. Bronwell. 

Smith, Dudley T., Associate Professor of 
Geology, Rensselaer Polytechnic Institute, 
Troy, N. Y. II. A. Wilson, S. B. Wiltse. 

Smith, Gerald M., Instructor in Applied 
Mech., Kansas State College, Manhattan, 
Kan. W. II. Ilonstead, D. E. Braden. 

Snively, Sprague F., Instructor in Build- 
ing Ponstruction, Pennaylvania State Col- 
lege, Dravosburg, Pa. C. G. Rcen, K. L. 
Holderman. 

Steven, James R., Instructor in (’ivil Engi- 
neering, City College of New York, New 
York, N. Y.‘ W. Allan, W. L. Willig. 

Stevens, James I., Assistant Professor of 
Chemical Engineering, Vanderbilt Uni- 
versity, Nashville, Tenn. E. E. Litken- 
hous, F. J. Lewis. 

Stewart, Alvin E., Assistant Professor of 
Agricultural Engineering, New Mexico 
College of A & M Arts, State College, 
N. M. M. A. Thomas, J). B. Jett. 

Stillman, Donald G., Associate Professor 
of English, Bucknell Univ(*rsity, Tiowis- 
burg. Pa. R. A. Gardner, D. M. Griffith. 

Stoker, Warren C., Associate Professor of 
Electrical Engineering, Rensselaer Poly- 
technic Institute, Troy, N. Y. L. D 
Runklc, F. M. Sebast. 

Stoll, Duane C., Department Head, N. Y. 
State Institute of Applied Arts & Sciences, 
White Plains, N. Y. F. E. Almstead, 

G. K. Palsgrove. 

Sutton, Louis V., President & General 
Manager, Carolina Power & Light Com- 
pany, Raleigh, N. C. C. J. Freund, A. B. 
Bronwcll. 

Taft, Frederick L., Assistant Professor of 
Languages, Case Institute, Cleveland, Ohio. 

H. R. Young, O. M. Stone. 

Taylor, K. Austin, Director of Research, 
International Paper Company, Glen Falls, 
N. Y. C. J. Freund, A. B. Bronwell. 

Virtue, Byron T., Asst. Chief Engineer, 
Bearings Div., Torrington Co., Litchfield, 
Conn. C. J. Freund, A. B. Bronwell. 
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Wagner, John F., Assistant Professor of 
Applied Mathematics, University of Colo- 
rado, Boulder, Colo. G. A. Hutchinson, 
K. H. Stahl. 

Watnick, Arthur II., Professor of Electri- 
cal Engineering, Pennsylvania State Col- 
lege, State College, Pa. C. B. Holt, A. H. 
Forbes. 

Weaver, Robert II., Director of Industrinl 
Relations, The Falk Corporation, Milwau- 
kee, Wis. C. J. Freund, A. B. Bronwell. 

WriBADON, William C., Jnstructor &. I^- 
search Associate in Materials Engineering, 
Syracuse University, Syracuse, Y. J. S. 
Rising, G. M. Edell. 

Wherry, John E., Instructor in Applied 
Mathoniutics, Kansas State College, Man- 
hattan, Kan. W. II. llonstead, D. E. 
Braden. 

Williams, Samuel C., Associate Professor 
of Economics, Stevens Institute, Hoboken, 
N. J. K. J. Moser, .T. E. Crouch. 

Williams, Sylvan K., Instructor in Elec- 


trical Engineering, South Dakota School 
of Mines, Rapid City, S. D. J. O. 
Kammerman, E. E. Clark. 

WiLiK)uaHBY, Vester E., Associate Professor 
of Mechanics, University of Oklahoma, 
Norman, Okla. R. V. James, M. D. Creech. 
Workman, Harold J., Personnel Director, 
Campbell, Wyant and Cannon Foundry Co., 
Muskegon, Mich. C. J. Freund, A. B. 
Bronwell. 

Wortman, Komekt P., Instructor in Engi- 
neering Drawing, USAF lu'-tifute of Tech- 
nologv, Dayton, Ohio. W. II. Crew, V. A. 
Valey. 

Zahl, Harold A., Director of Research, 
Signal (^)rps Engineering Labs., Red 
Bank, N. J. C. J. Freund, A. B. Bron- 
well. 

Faculty and College Administrators 840 
Industrial Administrators 92 

Total New Members this year 932 


SUMMER SCHOOL 

in 

MECHANICAL ENGINEERING 


RENSSELAER POLYTECHNIC INSTITUTE 
June 25-JiiIy 1. 1949 




Section Meetings 


Section 

Location of Meeting 

Dates 

Chairman of Section 

Allegheny 

U. of Pittsburgh 

April 22 and 23, It. C. Gorham, 



1949 

University of 
Pittsburgh 

Illinois-Indiana 

University of Notre 
Dame 

May 14, 1949 

D. S. Clark, 

Purdue Univ. 

Kansas-N ebraska 

University of Nebraska 


Linn Helander, 
Kansas State 

College 

Michigan 

Michigan State College 

May 7, 1949 

C. L. Brattin, 
Michigan State 
College 

Middle Atlantic 

U. S. Military Academy 

May 14, 1949 

K. T. Weil, Jr. 
Manhattan College 

Missouri 

\V ashington U ni vereity 

April 9, 1949 

C. L. Wilson, 

Missouri School of 
Mines and Technol- 

National Capital 

Johns Hopkins 

May 7, 1949 

IT. H. ArjiLsby, 

Area 

University 


U. S. Oflice of 
Education 

New England 

Yale University 

Oct. 8, 1949 

C. E. Tucker, 
Massachusetts Insti- 
tiitc of Technology 

North Midwest 

University of Iowa 

Nov. 3, 4 and 5, 
1949 

C. J. Posey, 

State University 
of Iowa 

Ohio 

Ohio University 

April 9, 1949 

K. H. Gaylord, 

Ohio University 

Pacific Northwest 

Montana State College 

June 16 and 17, 
1949 

E. W. Schilling, 
Montana State 

College 

Pacific Southwest 

University of California, 

Dee. 28 and 29, 

Ralph Smith 


Los Angeles 

1948 

San Jose State 

College 

Rocky Mountain 

University of Denver 

May, 1949 

M. P. Capp, 

University of Denver 

Southeastern 

University of South 

April 7, 8, and 9, 

J. E. Hannum, 
Alabama Polytechnic 
Institute 


Carolina 

1949 

Southwestern 

Texas A. & M. College 

April, 1950 

W. H. Carson, 
Oklahoma Uni- 
versity 
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Guide for Junior Engineers Available 


A “Professional Guide for Junior Engi- 
neers,” prepared by W. E. Wickenden and 
edited by G. Ross Hcnninger for the Engi- 
neer’s Council for Professional Develop- 
ment, has been published and is now 
available. This includes chapters on : 
“The Engineer’s Heritage”; “Transition 
from Engineering Student to Engineer- 
ing Graduate”; “Some Important Deci- 
sions”; “Beginning Professional Prac- 
tice”; “The Engineer .nnd Registration”; 


“Trade or Profession”; “What is a Pro- 
fession” ; “Professional Relationships” ; 
“The Second Mile”; a Reading List, and 
a Self-Appraisal Questionnaire. Written 
in Dr. Wickenden’s inimitable style, this 
manual should be of great help to the 
student graduating from engineering col- 
lege. The price is one dollar and copies 
may be obtained from E.C.P.D., Engi- 
neering Societies Building, 29 West 39th 
Street, New York 18, N. Y. Discounts 
are allowed in quantity lots. 


Survey of Engineering Building Construction 


A survey of building construction at 
(uiginee^’ing colleges, recently completed 
by the Engineering College Administra- 
tive Council of the Society, has shown 
that 51 state supported and privately en- 
dowed colleges completed construction on 
23,143,000 cubic feet of buildings, totaling 
$18,770,000 in the four year period from 
January 1, 1945 to January 1, 1949. The 
survey of building construction author- 
ized since January 1, 1945, showed that 
59 engineering colleges had authorized 


43,768,000 cubic feet of buildings, costing 
$53,969,000. It is interesting to note that 
the cost per cubic foot of completed con- 
struction was $.81, while that of author- 
ized construction is $1.23. The compila- 
tion included space used for classrooms, 
research laboratories, instructional labora- 
tories, and other facilities used for engi- 
neering instruction. Approximately 75% 
of the authorized funds were from fed- 
eral, state, and municipal government 
sources, as contrasted with 25% from 
private donations. 


Completed Since January 1, 1946 

Cubic Feet Total Cost 

Federal, State, and 

Municipal governments 15,023,885 $12,761,903 

Private Funds 8,118,850 6,007,944 

Totals 23,142,735 1 8,769,847 

Authorized Since January 1, 1946 
Federal, State, and 

Municipal governments 31,865,612 $41,116,347 

Private Funds 11,902,627 12,853,000 

Totals 43,768,239 53,969,347 
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Summer school 

0 

in 

Mechanical Engineering 


^*^nsselaer 


Polytechnic 


Institute 




For further information write Professor 
E. N. Kemler, College of Engineering, 
New York University, New York 53, N. Y. 



In the P-H Engineering Design Series, 
John A. Hrenes, Editor 



FUNDAMENTALS OF 
ENGINEERING MECHANICS 

By Alvin Sloane, Massachusetts Institute of Technology 

# This effective text continually stresses the importance of 
logical, clear, and objective reasoning from hypothesis to con- 
clusion. Each problem is set so that it may be attacked with 
confidence. The proper setting of the problem — its isolation 
as a "free body" — is repeatedly emphasized in this stimulating 
book. Each analytical method and graphical construction is 
explained with a thoroughness of detail and a clarity of logic 
that challenge the student to master fundamentals. 

This volume is suited to both one- and two-semester under- 
graduate courses in applied or engineering mechanics. For 
the short course, there is a thorough treatment of all topics 
covered. For two-semester courses, there are introductions to 
the subjects of virtual work, mechanical vibrations, and Mohr's 
Circle as applied to moments and products of inertia. 

Published 1947 379 pag*! 6'' k 9" 


KINEMATIC PROBLEMS 

By Roy Matthew Wingren, Agricultural and Mechanical 
College of Texas 

# This workbook is a supplement to a regular text for a course 
in Kinematics or Mechanisms. It consists of: (l) forty work- 
sheets for use as practical material; and ( 2 ) separate sheets 
stating 71 problems. The problems were selected and prepared : 
to save time usually spent in routine laying out of drawings; to 
grant the instructor his preference in methods of solution; and 
to present problems adaptable to almost any type of course. 
Publi(h.d 1948 8 pag.f inrtruc(ien.| 40 werkth..tt 8|^" > II" 

SEND FOR YOUR EXAMINATION COPIES TODAY 
•• 


PRENTICE-HALL, INC. 

70 Fifth Avenue New York 11 N Y 
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WHEY 


THE EXTRAPOLATION, INTERPOLATION AND SMOOTHING OF 

STATIONARY TIME SERIES 

WITH ENGINEERING APPLICATIONS 
By NORBERT WIENER, aufchor of Cybmrneiics 

Fuses the techniques of the statistician and the communication 
engineer into ;i common technique which is more effective than either 
one alone. Contains the specific problems of the design of linear pre- 
dictors and linear wave filters. 


Approjr. /70 pages 


Prob. $6.00 


COMMUNICATION CIRCUITS 

By L. A. N/ARE and H. R. REED 

The basic principles of communication transmission lines and their 
associated networks covering the frequency range from voice through 
ultra-high frequencies and using MKS rationalized system of units. 
Third edition includes expanded treatment, new problems. • 

3rd Ed., July Approx. 396 pages 202 illus. Prob. $5.50 

ELEMENTS OF SOUND RECORDING 

By J. G. FRAYNE and H. WOLFE 

Gives useful information on basic sound problems. Numerical 
problems illustrate the use of design formula and have limited complex 
mathematical analysis. References at end of each chapter. 

May Approx. 660 pages 663 illus. Prob. $6.50 

BASIC ELECTRONICS 

By R. G. KLOEFFLER and M. W. MORRELL 

Describes rather than analyzes basic circuits and applications. 
Covers power and communication fields with details on new develop- 
ments of the transistor and mcchano-electronic transducer. Many 
problems. 

August Approx. 666 pages 606 illus. Prob. $5.00 


ANALYTIC GEOMETRY AND CALCULUS: 

A Unified Treatment 

By F. M. MILLER 

A correlation of plane and solid analytic geometry, differential 
calculus, and integral calculus. Includes treatment of maxima and 
minima, conic sections, loci in polar coordinates. 3025 exercises. 

May Approx. 652 pages illus. Prob. $5.00 

OHm Wilmf iooU$ 04% pa/fo fO 

]I0HN WILEY&SONS, Inc., 440 Fourth Avr., New York 16, ILY. 
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Outstanding Texts for Engineering Students 

PRINCIPLES OF ELECTRIC AND MAGNETIC 
FIELDS 

By Warren B. Boast 

Extraordinary interest Ini'; been aroused aiiiung eolleKc teach- 
ers by this new text, which is well desig-nccl to give under- 
graduate students a fidl comprehension of electric and mag- 
netic fields, both basic concepts and important supplementary 
aspects. $4.75 

ALTERNATING CURRENT CIRCUIT THEORY 

By Myril B. Reed 

An important new text for the third-year course in a-c theory 
carefully prepared, logically developed, rigorously presented. 

A feature of the book is its ii.se of an explicit and consistent 
nomenclature. $5 50 

INTRODUCTION TO GAS-TURBINE AND JET- 
PROPULSION DESIGN 

By Carl A. Norman and Richard H. Zimmerman 

The fir.st elementary and practical textbook in a field of rap- 
idly growing iiniiortarice . gas turbines for stationary, aircraft, 
marine, and locomotive plants, and rockets. Both perform- 
ance and design details are covered, with .sample computations 
of design proidcni.s. $5.00 

ENGINEERING MECHANICS 

By Ferdinand L. Singer 

Now widely known as the leading mechanics text for engi- 
neering students, this work is note<l for its clear and intelli- 
gible presentation of fundamental principles and its large 
quantity of excellent problems. $4.50 

PRINCIPLES OF PHYSICAL METALLURGY 

By Frederick L. Coonan 

This thorough and comprehensive work is now a standard 
textbook for engineering courses. It covers basic principles, 
the more important alloy.s — non-ferroii.s and iron and carbon, 
and the metallurgy of welding. $3.50 

HARPER & BROTHERS PUBLISHERS 

49 East 33d Street New York 16, New York. 
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Toughest Kodd 


’k'kic'kicit-k'kic-k'k-k'kir-k'k'kifir 



DESIGNED TO HANDLE many of the tougher and more 
abrasive rocks and ores, the "A-l" jaw crusher is capa- 
ble of crushing ores with compressive strength as high 
as 80,000 lbs. per sq. in. "A-l" crusher's suspended type 
jaw plates in combination with special wearing plates 
provides low mainten 2 mce costs and less down time for 
thousands of installations around the world. 

The same industrial progressiveness that developed 
the "A-l" crusher is evidenced in over 1600 different 
products sold by Allis-Chalmers to every U. S. industry. 

A 2)66 


“WHERE DO WE GO FROM HERE?" Is a booklet doicribine the 
Allis<Cholmars 18 month Groduofo Training Courio for alacfricolo 
machanlcol, chamicol, mining and othar anginaarlng groduotai. 

Man ora troinad for loiai, dasign, production, tarvica and arac- 
tion, ate. Writa for Booklat E 6085-A. 

ALLIS-CHALMERS, 11 81 A SO. 70 ST. 

MILWAUKEE. WIS. 

AUIS-CHMMER 

Om tf At Mg 3 h Btclrlc Ptwtr IqtlpiRMt— BIggtft tf Al hi Roiigt of hdhiilrlol Prodt^ 
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To realize the benefits 
of welding . . . 



A. OEHLER 


W ELDING in industry has progressed 
because it permits the economical 
fabrication of a structural design ideally 
suited to functional requirements. 

To realize the benefits of welding, how- 
ever, it is necessary to execute each de- 
sign with an intimate knowledge of struc- 
tural analysis, metallurgical principles, 
welding processes and costs. 

Such a combination of knowledge is found 
only in men trained in welding engineer- 


ing. The need for such men is great to- 
day and should be even greater in the years ahead when more 
and more manufacturers will want to profit from the advantages 


made possible by welding. 


I. A. Oehler 

Director of Metallurgy & Research 
American Welding fli Manufacturing Co. 
Warren, Ohio 


Large welded steel crankshaft, 
built by American Welding 



Published through the courtesy of The Lincoln Electric Company, Cleveland i, Ohio 
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IMPORTANT 

to testing machine 


owners 

These accessories will broaden 
the usefulness — increase the 
value — of your present 
equipment. 



Baldwin Concroiled-'l’empcrarure Cabinet 
machines permit tension, compression 
and flexure tests at temperatures from 
— 70°F to + 200°F, maintained within ± 1®. 
Bulletin No. 28-1. 



Tate-Emery Air Cell 
extends precision 
range of testing ma- 
chine downward to 
as little as 2 pounds, 
full scale. Portable or 
b u i 1 1 - i n indicator. 
Bulletin No. 261. 



Baldwin Strain Pacer permits mainte- 
nance of a constant rate of displacement 
between specimen gage points, rather 
than a constant rate of crosshead sepa- 
ration. Bulletin No. 289. 



Baldwin Stress-Strain Recorders. Mod- 
els available for virtually all common 
makes of testing machines. Bulletin 
No. 262. 


■ Baldwin PSH-8 exten- 
sornetcr (microformer 
model PSH-8M), for 
use with standard 
[hreaded-end specimens 
at temperatures up to 
l6()()°I'>BulletinNo.262. 



H. F. Moore indicating extensometer ac- 
commodates round or flat specimens up 
to 8 inches in length. Bulletin No. 263. 


These illustrations show only a few of the 
many Baldwin accessories that will imple- 
ment existing machines for broader fields 
of use, and make them even more valuable 
tools in scientific progress and industrial 
development. You will find complete in- 
formation on each individual device in its 
special bulletin. Ask for copies. 



The Baldwin Locomotive Works, Phila- 
delphia 42, Pa., U. S. A. Offices : Boston, 
New York, Philadelphia, Houston, St. 
Louis, Chicago, Cleveland, Pittsburgh, 
San Francisco, Seattle, Washington. In 
Onada: Peacock Brothers, Ltd., Mon- 
treal, Quebec. 


BMLOWJN 

TESTING HEADQUARTERS 
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you CAN 8c s(ire..if iTi(A^%stin^|h.ouse 



“WATCHDOG” for wayward current 


Mine explosions causc^cl by 8hf>rt- 
cirenit faults have been given a 
deckled setback by this new elec- 
trical guardian recently dcv<;lope<l 
by the Mines Equipment Compa iiy 
in conjunction with Westiughouse. 

Now, lines carrying electrical 
power must pass through the 
“watchdog” — which consists of 
Westinghouse All “De-ion” cir- 
cuit breakers — before feeding to 
individual mining machinery. 
Then ... if electricity fails at one 


of the cutters, drills or loaders . . . 
or if cables or machine installa- 
tions break down and become 
dangerous - . - the “watchdog” 
notes the cliangc in current and 
the All breakers automatically 
trip tc» shut off the power. 

Helping to prevent mine dis- 
asters with equipment like this is 
only one example of how Westing- 
house engineers work constantly 
to solve the practical problems of 
industry . . . through research. 

G-1002H 



W^tinAouse 

PUNTS M 25 CITIES... imCES EWEimEIC 
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SUPER-SENSITIVE EXPOSURE METER 
AND DENSITOMETER 



Exclusive Features 

UNSURPASSED 

STABILITY 

VERSATILITY OF DESIGN 

PATENTED MAGNEPHOT 
ELECTRONIC CIRCUIT 

CONTINUOUS ELECTRICAL 
SENSITIVITY CONTROL 

NO ZERO ADJUSTING 



An ultn-senaitive, stable and economical device that deter- 
mines accurately exposure, transmission density, reflection 
density, color balance, and other processing data in a simple, 
rapid and fool-proof manner. Easily operated by laboratory 
technician or experimental photographer. 

No. 2150 DENSICHRON Densitometer and Exposure 
Meter. This unique instrument provides density ranges of: 
0 to 1, 1 to 2, 2 to 3, and 3 to 4. The light measuring ranges 
are: .005, .05, 0.5, and 5 foot candles. The sensitivity controls 
provide 4 decades by the range switch with 1 decade con- 
tinuous and an over-all control of 10,000 to 1. No zero 
adjustment is required. The dial lights are controlled from 
the panel switch. The meter is a sensitive, yet rugged 
instrament, with an expanded, easily-read scale. The maxi- 
mum light sensitivity is 10 micro lumen. The DENSICHRON 
is Bupphed with a blue sensitive light probe. However, a red 
sensitive probe is available. Six measuring apertures are 
supplied as well as 1 cone inch in diameter, 1 retaining 
ring, and 1 opal glass disc ^ mch in diameter. The amplifier 
is inches high, 13 inches long and 5 Lnches wide and 
weighs IIH pounds. The current consumption is 30 watts. 

Complete as described but only for operation on 115 volt 
00 cycle A. C. 


The DENSICHRON is 
the only light device 
featuring the unique 
MAGNEPHOT system 
illustrated at the right. 
Named by its inventors 
after the principle of 
MAGNEtic PHOTocur- 
rent modulation, the Kal- 
muB-Striker Magnephot 
system transforms fight 
into A. C. voltages right 
inside the nhototube of 
the DENSICHRON by 
applying to it an A. C. 
magnet field. These A. C. 
voltages can be amplified 
without troublesome zero- 
drift, humidity or warm- 
up effects which demand 
constant attention and 
readjustments. The Mag- 
nephot system is not an 
improvement. In the 
DENSICHRON it creates 
a fundamentally new de- 
vice. 


O IT? DENSICHRON It creates 

X riC@ ^ O . • fundamenUUy new de- 

Write today for new descriptive folder 

W. M. Welch Scientific Company 

1515 Sndgwlek St., Dvpt I EsUbUsbed IBM Chicago 10, Illlnoia, U.S.A. 
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A COMPLETE 


PRINTING 

SERVICE ... 

Good printing does not 
just happen ; it is the result of careful planning. 
The knowledge of our craftsmen, who for 
many years have been handling details of 
composition, printing and binding, is at your 
disposal. For over sixty years we have been 
printers of scientific and technical journals, 
books, theses, dissertations and works in foreign 
languages. Consult us about your next job. 

I'RINFKRS OF THE 

JOITRNAI. or ENOINKKRINO KI>i;CAI'10N 

LANCASTER PRESS, Inc. 

PRINTERS ■ BINDERS • ELECTROTyPERS 

ESTABLISHED 1677 LANCASTER, PA. 
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ALjiN LADD now co^Jtarring in ** WHISPERING SMITH**, a Paramount Picture. Color by Technicolor^ 


How a group of American pioneers 
hos held the price of Aluminum down 


CharleH jVlurliii Hall, foiiiKler of 
Aiiicricu's aliimiiiiini iiicjiinlry, had a 
K|>c<'iul kind of ^Icaiii in his eye. 
£vcry €>iie of im has il Ichi. 

lie ^vas l>oiind and delennhicd lo 
find a wav to make aluminum 
cheaply. Tlie schciollNKiks all tell 
how he did it, where the world’s 
grealCHl scieii lists failed. 

Bliiiilly spc^akiiifr, Charles IVlarliii 
Hall set out to eiil the world price of 
aliimiiiuiii. 

lie was the first of I he men and 
women of Aluminiim Company of 
America, lie licked a process. We 
who followed him — engineers, chem- 
ists, metallurgists, physicists, pro- 
duction experts — have been at it 
ever since. 

But the gleam is the same. It’s 
bumping elbows in the research lab 
with men who, in fifty years, have 


accomplished mf>sl of the liiidiiig-oul 
lhat l<M>k fifly ceiiliiries, w'ith the 
age-old inelals. 

h's working in the iiiill and hav- 
ing il seem that every shining sheet 
racing over I he rolls is your own. 

ft’s typing a letter in answer to a 
simple query, and having the deep- 
down feeling that you may be in at 
I he birth of a new biisincss, taking 
root ill aliitninum. 

We propose to keep on being 
pioneers in broadening the useful- 
ness of aluminum. Alcoa Aliitninuiii 
sold in 1939 for 20 cents a pound. It 
sells today for 16 cents. 

We arc pioneering with micro- 
scopes and calipers and rolling mills. 
We^ll stack them against axes and 
squirrel rides and spinning wheels, 
for a place of importance in the 
history of our America. 


To know other stories of the Alcoa punily and the growth o/ aluminum*s useful- 
ness to you, wurite far free conr of **Aluminum — its Story'**, Aluminum 
Company of Amc|;ic:a, i 99 S Uuif Building, Pittsburg 19 , Pennsylvania. 


ALCOA FIRST IN ALUMINUM 
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Just Published . . . 


Materials of Construction 

— WOOD, PLASTICS, FABRICS — 

By ALBERT G. H. DIETZ, Associate Professor, 
Department of Building Engineering and Construction, 
and Director, Plastics Research Laboratory, 
Massachusetts Institute of Technology 

PRESENTS an analysis of the properties and uses of wood, 
plastics and fabrics from the standpoint of their fundamental 
structure and behavior. Designed for a one-term course, and 
presupposes some knowledge of strength of materials, basic chem- 
istry and physics. Not prepared as a laboratory course in testing 
materials. 

An abundance of illustrations, all carefully selected to empha- 
size the material in the text. 

Chapters are broken down into small sections with numerous 
paragraph headings to facilitate work assignments. 

Cross references to subjects already covered serve to re-emphasize, 
to student, topics which have been discussed. 

Italics and bold face type plentifully used for aid in quick and 
retentive reading. 

CHAPTER HEADINGS: WOOD 1-Sources of Supply. 2- 
Growth and Structure. 3-Physical Properties. 4-Hygroscopic 
Properties. 5-Mechanical Properties. 6-Idcntificalion. 7- 
Grades and Sizes. 8-Enemics, Destroyers. 9- Preservative 
Treatment. 10 -Vcnecrs, Adhesives, Plywood, Laminated Wood. 
FABRICS 11-Fabrics, Textiles. PLASTICS 12-Chemistry 
of Plastics. 13-r*lasticizcrs, Colors, Films and Coatings. 14- 
Molding Methods. 15--Laminating. 16-PhysicaI Properties — 
ComfKJsite Materials, Structural Sandwiches, 'Fimber, Concrete. 

Approx. 350 pp 6x9... .Profusely Illustrated. . . .Cloth 

WRITE NOW FOR EXAMINATION COPY 
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CHECK THESE TEXTBOOKS 

FOR SUMMER AND FALL ADOPTIONS— 

DooIiHI* and Zerban — 420 pages $5.00 

ENeiNEERINe THERMODYNAMICS 

Wrilton and designed so that students can readily 
grasp the fundamentals of this all-important subject 

Whitmore — Published in March 1949 

530 pages $5.00 

ADVANCED SURVEYING &■ A^APPINe 

"an excellent, up-to-date book in every respect, we 
are adopting it for our advanced courses in surveying" 

Jennings and Obert — 471 pages $5.00 

INTERNAL COMBUSTION ENGINES 

~~'Now 93 adoptions and still growing ! 

Murphy — Second Edition 500 pages $5.00 

PROPERTIES OF ENGINEERING 
MATERIALS 

— peppered with problems and review questions 
Tang — 452 pages $4.75 

ALTERNATING-CURRENT CIRCUITS 

— continues as a leader in its field 
Sheiry — 508 pages $4.75 

ELEMENTS OF STRUCTURAL 
ENGINEERING 

— excellent for non-civils 


International Textbook Company 

Scranton 9,^Pennsylvania 



THE AMERICAN SOCIETY FOR ENGINEERING EDUCATION 


OFFICERS FOR 1948-49 

President: C. J. Freund . . . Dean of En^neering, University of Detroit, Detroit, Michigan 

Vice President (general and regional activities): B. J. RobertsoNj University of Minne- 
sota, Minneapolis 14, Minnesota 

Vice President (instructional division activities): Thorndike Saville, Dean of Engi- 
neering, New York University, New York 53, N. Y. 

Vice President (Engineering College Administrative Council): S. S. SteINBERG, Dean of 
Engineering, University of Maryland, College Park, Md. 

Vice President (Engineering College Research Council): F. M. Dawson, Dean of Engi- 
neering, State University of Iowa, Iowa City, la. 

Secretary: Arthur B. Bronwell Northwestern University, Evanston, III. 

Treasurer: J. S. Thompson McGraw-Hill Book Company, Now York 18, N. Y. 

Junior Past Presidents: C. E. MacQuigg, H. 0. Croft, H. S. Rogers 


REPRESENTATIVES ON THE GENERAL COUNCIL 


Representing Divisions 
Aeronautical — 11. W. Barlow 
Agricultural Engineering — H. J. Barre 
Architectural — L. R. Blakeslee 
Chemical Engineering — J. H. Kofpolt 
Civil Engineering — J. B. Wilbur 
Cooperative Engineering — IT. K. Justice 
Educational Methods — A. G. Conrad 
Electrical Engineering — C. G. Brennecke 
Engineering Drawing — R. P. JIOELScnEii 
English — J. E. Thornton 
Graduate Studies — F. T. Mavis 
Humanistic- Social — E. S. Burdell 
Industrial Engineering — J. Walkup 
Mathematics — ^J. II. Zant 
Mechanical Engineering — F. L. Schwartz 
Mechanics — R. V. James 
Mineral Engineering — G. J. Barker 
Physics — J. G. Potter 
Technical Institutes — W. L. Hughes 


Representing Sections 
Allegheny — W. A. Koehler 
Illinois-I ndiana — L. E. Grinter 
Kansas-Nelraslca — L. E. Conrad 
Michigan — C. A. Brown 
Middle Atlantic — M. T. Ayers 
Missouri — S. II. Van Wambeck 
National Capital — H. II. Armsby 
New England — W. C. White 
North Midwest — 0. N. Olson 
Ohio — O. M. Stone 
Pacific Northwest — O. E. Osburn 
Pacific Southwest — E. L. Grant 
Eoclcy Mountain — J. T. Stratk 
Southeastern — L. J. Lassalle 
Southwestern — M. E. Farris 
Upper New York — G. K. Palsgrove 


Society Headquarters : Northwestern University, Evanston, Illinois 


ANNUAL MEETING— RENSSELAER POLYTECHNIC INSTITUTE 
Troy, N. Y.— Juno 20-24, 1949 


Published monthly (except during July and August) at Prince and Lemon Sts., Lancaster, Pa., by the American 
Society Jor Engineering Education under the Supervision of the Publication Committee: A. B. Bronwell, 
Chairman, Northwestern University, C. J. Freund, and C. B. MacQuigg. Entered as second class matter, October 
17, 1912, at the Post Ofico at Lancaster, Pa., under the Act of August 12, 1912. Subscription Price, $4.00 
per year; Single Copies, 75 cents. 




An Unusually Thozough Tsxi 

ALTERNATING CURRENT 
CIRCUIT THEORY 

By MYBIL B. REED, Univeisitr oi niinois 

This new text, published last September, has aroused 
unusual interest among teachers of electrical engi- 
neering, and in spite of its late appearance it has al- 
ready been widely adopted in such institutions as 
Carnegie Institute of Technology, Illinois Institute of 
Technology, Northwestern University, Oregon State 
College, the United States Naval Academy, the Uni- 
versity of California at 'Los Angeles, University of 
Cincinnati, University of Pennsylvania, University 
of Rochester, etc. 

'‘Comprehensive in scope, very carefully planned in 
arrangement, and well executed in detail. In conse- 
quence, I consider that it is the best text now avail- 
able for a two-semester junior course in alternating 
current circuit theory.’' — Thomas J. Higgins, Uni- 
versity of W isconsin, 

'T consider it an excellent text. Among other good 
points, I should like to commend the author for in- 
troducing vector notation early in the text and using 
it immediately thereafter on circuits, rather than solv- 
ing series circuits by means of the geometric relations 
of the triangle. The treatment of Symmetrical Com- 
ponents, using matrices, is refreshingly different, and 
should give the student familiarity in the use of a 
branch of mathematics which is invaluable as a tool 
in many applications in electrical engineering.” — 
Charles F. Spitzer, Yale University, 

“Unusually thorough and covers a somewhat wider 
range of subject matter than other similar texts which 
I have seen.” — Austin V. Eastman, University of 
Washington. 

603 pcagea Price $3.30 

HARPER & BROTHERS, 49 East 33d Straat, N«w York 16 
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III 

NEWS — Available for Fall Use 

An Up-to-the Minute Text . . . 

STEAM POWER PLANTS 

By Philip J. PoHer, University of North Dakota 

U NDERSTANDABLE, comprehensive and sound, giving a 
thoroughly satisfactory grounding in power plant engi- 
neering. Clear explanations of theory help the student to 
understand his equations, energy transfers and heat balances. 
Functional descriptions and tabular sp^ccifications and data familiarize him with 
piurposcs, design and performance of his equipmient. And a wealth of illustrative 
examples and piroblcms build his confiilencc in ability to correctly make and check 
the power plant engineer’s calculations for design and efficient opieration. 

560 pages; 335 illustrations. Price to he announced. 

OUTLINE: Introduction: The Power Industry. The Generating Cycle. 
Other IMants Besides Steam. Flow of Fluids: Aj>plication of Energy F.qiiations. 
Viscosity. Laminary and Turbulent h'low. Friction. Determination of Pipe 
Sizes. Flow of Air. Pumps: Hydraulics. Horscf)owcr. Types. Flow Char- 
acteristics. Cylinder Sizes. Steam Consumption. Operation. Injectors. Im- 
pellers. Speeds. Curves. Calculations. Theory of Heat Transfer: QonducXAon. 
Convection. Combined 'IVansfer. Mean 'I'emperaturc Difference. Scale Ef- 
fects. Condensing. Roiling. Radiation. Insulation. 

Fuels and Combustion: Coals. Proximate and Ultimate Analyses. Heating 
Values. Oil. Gas. Combustion. Flue Gas Analysis. Boiler Heat Balance. 
Steam Generators: Fire-Tube, Water-Tube Boilers. Steam Drum. Purification. 
Superheaters. Desupierhcaters. Forced Circulation. Boiler Ratings. Per- 
formance. Boiler Design. Boiler Auxiliaries: Pulverizers. Stokers. Oil and 
Gas Burners. Chimneys. Mechanical Draft. Feedwater Treatment. Heat 
Exchangers: Condensers. Pumps. Feedwater Heaters. Iwaporators. Steam 
Turbines: Nozzle Theory and Design. Impulse Blade Theory. Velocity and 
Pressure Compounding. Reaction Blades. Dummy Pistons. Performance. 
Governing. FLxtraction. Construction Details. 

Steam Engines: Slide Valves. Other Types. Cylinder Condensation. Gov- 
erning. Performance. Diagram F'actor. Heat Balances: Pressure. Tempera- 
ture. Vacuum and Cycle F^fficiency. Calculations. Rates. Partial Load 
Balances. Extraction Pressures. Actual Station Balances. Binary Cycles. 
Economics of Steam Power Plants: Definitions. Actual Load Curves. Rates. 
Fixed Cost. Operating Costs. Off-Peak Rates. Riders. Appendix: Thermal 
Properties of Water. Of Mercury. Dimensions of Heaters. Deaerators. 
Fans. Pumps. Boilers. Condensers, Turbines and Engines. 


The Ronald Press Company 

15 East 26lh Sircel, N ew York 10, N. Y 
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NEWS— TVbu; Availablm 

ELEMENTS OF APPLIED HYDROLOGY 

By Don Johnstone, formerly of Ohio State University; and Wil- 
liam P. Cross, L/. S. Geological Survey. INSTEAD of a limited spe- 
cialty, this text treats hydrology as basic engineering training developing analysis 
and judgment in dealing with Nature on a broad scale. 

276 pages; 100 illustrations. $5.00 

OtITLINK: Collecting and Presciiling Precipitation Data and Runoff Data. 
Precipitation — Runoff Relationships. Role of l^and. Analysis and Syntheses of 
llydrograph by llnltgraph Methods. Flood Rciutlng. IiiHliratlon Thc*ory. The 
Hydrograpli and l>ralnage Basin Characteristics. Application of Statistical 
Methods. 

NEWS — Ready in June 

HELICOPTER ENGINEERING 

By R. A. Young, Bureau of Aeronautics, U.S. Navy. SUMMARIZES 

accepted design methods based on both theory and results of research, coordi- 
nated into a comprehensive treatise on helicopter design and construction. 

364 pages; 1 13 curve charts; 50 diagrams. $10.00 

OUTLINE: Theory and Pcrforiiiance of llellcoplcrs. Rotary Hing Design. 

Rotor Blade Theory. Mechanics of Rotor System. Performance Evalnatlon. 

Jet Reaction Kotor Blades. StabUlty. Structural Design. Rotor Blade Design. 

Rotor Blade Stress Analyses. Conversion Tables. Reference Charts. 

NEWS— in July 

STRUCTURAL DESIGN IN METALS 

By Clifford D. Williams, University of Florida, and Ernest C. 
Harris, Fenn College. A TEXTBOOK in step with today's employment 
of both welded and riveted fabrication and metals other than steel. Empha- 
sizes design of details applicable to all types of structures. 

591 pages; 285 illustrations. $6.50 

OUTLINE: Codes and Spcciflcatloiis. Metals. Rivets, Bolts and Pins. Welding. 
Selection of Sections. Connections. Plate Girders. Trusses. Bearings. Light- 
erage Members. Fatigue. The Rigid Frame. 

NEWS — Ready in Augaat 

TITANIUM — Its Occurrence, Chemistry, and Technology 

By Jelks Barksdale, Alabama Polytechnic Institute, Former Re- 
search Chemist, National Lead Company, Titanium Division. AN 

EXHAUSTIVE WORK that collects, classifies, and organizes for reference 
the published information available to date about the processing, commercial 
uses, and industrial applications of titanium in its various forms. The volume 
digests and gives specihe references to thousands of abstracts, reports, treatises, 
articles, and patents. 570 pages. $10.00 

OUTLINE: Discovery. Geology and Mineralogy. Ore Production and Imports. 
Chemistry. Oxides. Salts. Organic Compounds. Chemical Analysis Methods. 
Processes in Pigment Manufacture. Uses of Tltonlum Pigments. Iron and Steel. 
Nonferrous Metals and Alloys. Hard Alloys. Electrical Industry. Ceramics. 
Mordants and Dyes. Catalysis. Special Appllfuitlons. 


Thf Ronaid Prfss Company 

IS I jsl 2blh Slrt’L-f Nt’w Vc>rk 10 N \ 
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REFRIGERATION and Air Conditiomng 

By Richard C. Jordan^ University of Minnesota; and 
Gayle B. Priester^ Consolidated Gas^ Electric Light and 
Power Company^ Baltimore^ Maryland 

Both theoretical and applied refrigeration and air conditioning are 
covered in this valuable text. After reviewing the heat and thermo- 
dynamic processes involved in basic refrigeration cycles, the authors 
discuss refrigeration load calculations, psychrometry, compression 
refrigeration, and the rapidly developing held of low temperature 
refrigeration. Several chapters are devoted to an explanation of 
the applications of refrigeration to domestic, industrial, and com- 
mercial purposes. 

Illustrations, sequence photos and drawings, plus many charts and 
tables. 

Published 1948 544 pages 6" x 9" 

DESCRIPTIVE GEOMETRY 

By Earle F. Walts and John T. Rule, Massachusetts 
Institute of Technology 

A well-planned volume that develops the ability of the student to 
solve engineering problems by the simplest graphical methods. The 
authors nave not limited the teaching of Descriptive Geometry to 
one mode of attack — all methods of solving problems are thoroughly 
described, enabling the student to choose the simplest solution to each 
problem. There are numerous teaching aids and illustrations. 

Published 1946 301 pages 6" x 9” 

PROBLEMS IN DESCRIPTIVE GEOMETRY 

By Eiofle F. WaUs and Arthur L. Goodrich, Massachusetts 
Institute of Technology 

These problems illustrate the basic principles of descriptive geometry, 
the special methods that branch out from them, and ways to apply 
those methods in solving engineering problems graphically. Tuere 
ore in all 143 problems — ideal for use with Watts and Rule's Descrip- 
tine Geometry or any other standard text. 

Published 1946 64 plates 8^" x 11" 


PRENTICE-HALL, INC. 

70 Fifth Avcduo Nov/ York 11 N Y 
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Two important new texts in the Prentice-Hall 
Electrical Engineering Series, 

W. L. Everitt, Editor | 

NETWORKS, LMES, AND FIELDS 

By John D. Ryder, Iowa Stale College 

This new text is intended as an introduction to the field of communi- 
cation-circuit engineering and electrical network theory, from both 
current and field viewpoints. It includes circuit theory as applied 
to both “lumped” and “distributed” types of networks. Eltsctro- 
magnetic field concepts are developed through Maxwell’s equations, 
leading to discovery of radiation of energy, skin-effect and other 
bound iiry problems. The material on fields includes a basic treat- 
ment of wave-guide theory. 

Professor Ryde.r stresses the logic of the subject by guiding the 
student’s thinking step-by-step along paths similar to those which 
might have been followed by the original investigators. 


Published 1949 


Approximately 460 pages 


TRANSFORMATION CALCULUS AND 
ELECTRICAL TRANSIENTS 

By Stanford Goldman, Massachusetts Institute of Tech- 
nology 

Thorough, modern, and practical, tliis new text on transients in 
electrical circuits is designed for senior or graduate courses. Some 
outstanding features are: 

• Thorough treatment of the J.iaplaee transformation and method 
of contour integration in solving transient problems. 

• A good knowledge of calculus is assumed. All necessary mathe- 
matics beyond that is developed in detail in the text. 

• Systematic treatment of asymptotic solutions of electrical prob- 
lems. 

• Simple solutions to many problems hitherto considered compli- 
cated. These include the Nyqiiist criterion for stability and the 
relation between amplitude and phase characteristics. 

Published 1949 Approximately 444 pages x 8 j" 

SEND FOR YOUR COPIES TODAY 


PRENTICE-HALL, INC. 

70 Fifth Avenue Now York 11 N Y 




NEW EDITIONS 
FOR FALL ADOPTIONS 

Clapp and Clark’s Second Edition 

ENGINEERING A\ATERIALS AND 
PROCESSES 

The Second Edition of this extremely popular text is much more than 
a mere revision; in fact it is an almost entirely new book. Up-to- 
date material^ especially on cooling curves and equilibrium diagrams, 
castings, joining of metals, and plastics, has been included. READY 
SEPTEMBER i. 


Girvin^s Second Edition 

APPLIED MECHANICS 

Though the material included is arranged to follow closely the order 
in the First Edition, the entire book has been reset. The author 
has expanded and rewritten many parts, always avoiding unnecessary 
details and emphasizing basic fundamentals. The book now contains 
over one thousand examples and problems. READY NOW. 


Jennings and Lewis' Third Edition 

AIR CONDITIONING AND 
REFRIGERATION 

The text has been extensively rewritten to bring its contents in 
line with recent developments and newer technical data, especially 
the chapters on warm-air heating, steam heating, air distribution 
systems, boilers and combustion equipment. New features include 
adequate material on the heat pump and radiant heating. READY 
IN SEPTEMBER. 

SEND FOR YOUR EXAMINATION COPY NOW 


INTERNATIONAL TEXTBOOK COMPANY 


SCRANTON 9, PENNA. 
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HEAT TRANSFER 

By HMX JAKOB— -A complete treat- 
ment of conduction and convection 
covered from the viewpoints of 
mathematics, physical theory, ex- 
perimental data, etc. August, 
Approx, '^40 pages, 2^1 Ulus, 
Prob, $10.00 

INTRODUCTION TO THE 
THEORY AND PROBABILITY 
OF STATISTICS 

By HIELS ARLEY and K. 11. BUCK— 

One of the WILEY APPLIED 
MATHEMATICS SERIES. This 
volume is an introduction to ele- 
mentary probability covering “the 
theory or errors’*, and some appli- 
cations to fire control and survey- 
ing. October. Approx, 2j^ pages. 
Ulus, Prob, $4.00 

AN INTRODUCTION TO 
LUMINESCENCE OF SOLIDS 

By H. W. LEVERENZ— One of the 

WILEY STRUCTURE OF MAT- 
TER SERIES, Maria Goeppert 
Mayer, Advisory Editor. Particu- 
lar emphasis on artificial phos- 
phors. 700 references cited at end 
of book. November, Approx, 
574 pages, Prob, $10.00 

CIRCUIT ANALYSIS OF A-C 
POWER SYSTEMS, Vol. 11 

By EDITH CLARKE— One of the 

WILEY GENERAL ELECTRIC 
SERIES. Second volume is com- 
plete in itself although it presents 
further applications of methods 
covered in Volume I. New vol- 
ume contains additional methods 
of circuit analysis which are de- 
veloped and applied. September, 
Approx, 412 pages. Ulus, Prob, 
$8.00 


AIRPLANE PERFORMANCE, 
STABILITY, AND CONTROL 

By C. D. PERKINS and R. L HAGE— 

Presents those elements of applied 
aerodynamics that bear directly 
on the problems of airplane design. 
Covers basic aerodynamics, pro- 
pulsion characteristics, performance 
methods, draa estimation at very 
high speeds, handling qualities of 
the airplane. September, Approx, 
526 pages, 525 Ulus, Prob, $7,00 

DIFFERENTIAL EQUATIONS 

By H. W. REDDICK— Covers the 
methods of solving ordinary dif- 
ferential equations and the prob- 
lems in applied mathematics in- 
volving them. Theoretical prin- 
ciples applied to actual problems. 
New material and new problems 
in revision. 2nd Ed.^ June, Ap- 
prox. 280 pagesu Ulus. $3.00 

MOTION AND TIME STUDY 
PROBLEMS AND PROJECTS 

By RALPH M. BARNES— Contains 
selected problems with printed 
forms to be used in the solution of 
these problems, iis well us printed 
forms for u.se in problems prepared 
by the instructor. June, Approx. 
224 pages, Prob. $2.50 

ELEMENTS OF SOUND 
RECORDING 

By I. G. FRAYNE and N. WOLFE— 

Gives useful information on basic 
sound problems. Numerical prob- 
lems illustrate the use of design 
formula and have limited complex 
mathematical analysis. June, Ap- 
prox, 686 pages, 483 Ulus, $8>50 


AooJLa m OMiaJm iacA otuM 

JOHN WILEY & SONS, INC., 440 Fourth Ave., New York 16, N.Y. 


McGBAW-HILL*^#«pa^^a#^ HeuA and 


PRINCIPLES OF AERODYNAMICS 

By J. H. Dwinnell, University of Washington. In press 

« 

Designed for a first course in aerodynamics, this book gives an introductory survey of some 
of the most important phases of the subject. The author presents much experimental 
data for comparison with theory rather than for handbook use. Aerodynamic principles 
are set forth and are verified by recent test data. An answer pamphlet will be available. 


APPLIED MECHANICS 

By A. P. PooRMAN, Purdue University. Fifth edition. In press 

Here is a thorough revision of a standard college text. The wording of statements in the 
text has been changed in the interest of greater clarity. Many new problems liave l^ecn 
added and much new material has been included to bring the book up to date. A new 
treatment of the supplementary acceleration of bodies in plane curvilinear motion as given 
by the Law of Coriolis, has been added. As before, answers to all problems are given. 


INTRODUCTION TO INDUSTRIAL MANAGEMENT 

By Franklin E. Folts, Graduate School of Business Administration, Harvard Uni- 
versity. Third edition. In press. 

A highly useful combination of background and case material for the solution of practical 
problems in industrial management. Tins new third edition treats the many recent 
changes in this field, giving special attention to new developments in labor relations and 
personnel management. 


COST ACCOUNTING 

By Jambs H. March, University of Wisconsin. McGraw-Hill Accounting Scries. 
558 pages, $5.00 

A realistic description of factory cost accounting as an integral part of industrial manage* 
ment. and in a form suitable for introductory study. The major emphasis is on cost control 
and although the treatment is practical, the author has endeavored to lay a sound the- 
oretical foundation that will enable the beginning student to understand the practical 
applications. 


PLAIN CONCRETE 

By Edward E. Bauer, University of Illinois. Third edition. 440 pages, $5.00 

A thorough revision of a well-known text. All material on cement has been revised and 
all tests changed in accordance with the latest A.S.T.M. inctliods of testing. The book 
is designed to give the engineering student professional background in the field of concrete. 
The emphasis is on the understanding of materials used in concrete, the terms involved, 
methods of calculating certain values, the purpose of doing things in certain ways, and an 
idea of actual values and conditions in current use. 

STRUCTURE AND PROPERTIES OF ALLOYS 

By R. M. Brick, University of Pennsylvania, and Arthur Phillips, Yale Univer- 
sity. Metallurgy and Metallurgical Engineering Series. Second edition. 484 pages, 


A revision of a standard text for college students of physical metallurgy. Much new ma- 
terial has been added and some discussions have been expanded. Two new chapters have 
also been added. The general approach of the first edition has been retained — the correla- 
tion of phase diagrams, structures and properties, proceeding from the simplest type of 
alloys to the most complex. 



Send for copies on approval 

McGRAW-HILL BOOK COMPANY, Inc. 

330 W«at 42nd Strnnt Nnw York 18, N. Y. 
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RooUs. * McGRAW-HILL 

TOOL ENGINEERS' HANDBOOK. A Referonco Book on All I 

Phasos of Planning, Control, Dosign, Tooling, and Oparationa in tho 
Mechanical Manufacturing Industries 

ASTIL Handbook Committee. Sponsored by the American Society of Tool Engi- 
neers. In press 

Covers in a single volume and in 115 separate sections, the whole field of tlie mechanical 
manufacturing industries and all the processes involved in converting raw materials into 
finished products. The book is written from the practical rather than the theoretical 
approach, and takes into consideration the fact that the tool engineer must know or know 
where to find all the fundamental data utilized in the complete mechanical manufacturing 
operation. 


DIESEL ENGINES 

By J. W. Andersun, American Locomotive Company. Second edition. .SSG pages, 
$7.00 

A revised edition of a practical manual for diesel engine operators. All material has been 
brought up to date and many new illustrations have been added. The text covers funda- 
incntals of the engine procc.ss, di.sciisses all types and sizes of diesel engiiies, and shows 
how to secure dependability and economy through safety of operation. 


REWINDING SMALL MOTORS 

By Daniel H. Braymek, and A. C. Roe, Westingliouse Electric Corporation. 'I'liird 
edition. In press 

This book has been almost completely rewritten in order to include and concentrate in 
detail on the newer materials, iiietho4a. and processes lor rewinding small motors. It 
has been increased to almost twice its former si/e, with new photographs and winding 
diagrams to clarify practical iiiforination. 


TRANSFORMER PRINCIPLES AND PRACTICE 

By J. B. Gibbs, Westingliouse Electric and Manufacturing Company, Sharon, Pa. 
Second edition. In press 

In this new second edition, the author has rewritten the old material in accord with present 
practice to reflect recent progress. A new chapter has been added on current limiting 
reactors. New illustrations have been used to show up-to-date construction where im- 
provements have been made on former practices. 


ELECTRONICS FOR RADIO ENGINEERS 

By ViN Zei-UKF and John Markus, Associate Editors of Electronics. 879 pages, $9.50 

Here is a comprehensive book in electronic s for radio engineers. It covers antennas, audio, 
circuit theory, coiiipoiicnts, d-c nmpliflers. filleis, ionosphere, meusiiremcnts, microu'avcs, 
power supplies, production, receivers, television, transmission lines, transniittcis, and tubes. 


PRINCIPLES OF ELECTROPLATING AND ELECTRO- 
FORMING 

By William Blum, National Bureau of Standards, U. S. Departinciit of Commerce, 
and George B. Hcigaiioom, Consultant, Electrodcpositioii and Einisliing of Metals. 
Third edition. In press 

This is a summary of available knowledge in the theory and practice of electroplating, 
presented in a form that will benefit both platers and chemists. This new third edition is 
more scientific and technical than previous editions, and includes much new material, to 
keep abreast of the rapid development of the elix'troplating industry. 


Send for copies on approval 

McGRAW-HILL BOOK COMPANY, Inc. 

330 Wait A2nd Straat Naw York 18, N. Y. 
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McGRAW-HILL RooUat- 

THEORY OF WING SECTIONS 

By Ira II. Abbott, Aeronautical Consultant, and Albkrt K. von Doenhokk, 
Aeronautical Research Scientist. McGraw-IItU Publications in Aeronautical 
Science. In press. « 

• A concise presentation of the most useful aerodynamic theories of wing sections 
together with a comprehensive summary of experimental results. The the- 
oretical treatment progresses from elementary considerations to methods used 
for the design of NACA low-drag airfoils. Methods are presented for using 
section data to predict wing characteristics. 

AVIATION GAS TURBINES 

By F. W. Goosey, New Products Division. Westinghouse Klcctric Corporation, 
and Lloyd A. Young, Rand Corporation. IVestinRhonse-AJcGraw-IIill Series. 
357 pages, $4.50 

• Presents in basic terms the fundamentals of aircraft gas turbine design theory. 
Compressible gas flows arc discussed in detail and many examples of thermo- 
dynamic cycle calculations are given. Charts of gas and fuel properties are 
presented in the appendix which will pc‘rmit the reader to carry through any 
type of gas turbine cycle calculation. Mechanical dc-sign is treated as well as 
the limits imposed on performance by materials limitations. 

ANALYSIS AND LUBRICATION OF BEARINGS 

By Milton C. .Shaw, Massachusetts Institute of Technology, and 10. Frld 
Macks, Flight Propulsion Research Laboratory, National -Advisory Committee 
for Aeronautics. McGraw-Hill Publications ui Aeronautical Science. 620 
pages. $10.00 

• This text presents the fundamental concepts underlying the dc\sign and per- 
formance of shaft bc'^rmgs. The kinematic and dynamic conditions under 
which shaft bearings operate have been considered in detail and integrated 
with lubrication theory. The principles of bearing load analysis are developed, 
then Dinien.sional Analysis is introduced in order to generah/c the lesulls ol 
bearing load computations. 

PHYSICAL PRINCIPLES OF OIL PRODUCTION 

By Morris Muskat, Gulf Research and Development Company. Inter- 
national Senes in Pure and Applied Physics. In press 

• Formulates and correlates present information coneernirig the physical prin- 
ciples and facts underlying the mechanics of oil production. The book is 
designed to stimulate and encourage further research study, clarify many 
aspects of the subject, and to improve the correlation between laboratory 
theories and field observations. 

CHEMICAL ENGINEERING PLANT DESIGN 

By Frank C. Vii.brandt, Virginia Polytechnic Institute. Chemical Engineer- 
ing Series. Third edition. 594 pages, $6.00 

• Accumulation of new data has stimulated the preparation of thi.s gen<‘ral 
revision of a popular text. Treatment of precon.structioii cost estimating has 
been substantially expanded and reworked, while to the sections on develop- 
ment there has been added material specificully referring to pilot plants. 
Plant design of a Gamma- Benzene Jlexachloride Unit provides excellent illus- 
trative matter. 

FUNDAMENTALS OF VACUUM TUBES 

By Austin V. Kastman, University of Washington. Third edition. In press 

• This is a revision of a well-known text for college .seniors. In the interest of 
simplicity, di.scussion of the special applications of the vacuum tube has been 
avoided, and the material in the book is largely confined to the treatment of the 
basic fundamentals of the performance of the tube and of the circuits in which 
it is most commonly used. 

Send for copies on approval 

McGRAW-HILL BOOK COMPANY, Inc. 

330 W«Bt U2nd StrMt N«w York 18, N. Y. 
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A “MUST” in Engineering Curricula 

By EARLE B. NORRIS 

Bean of JUnpineering, Virginia Polytechnic Institute 


I find that wo, upon whom falls the 
responsibility for outlining our engineer- 
ing curricula, arc prone to consider as 
“Musts” only certain subjects in the 
realms of mathematics and science as the 
foundation stone's for our curricula. 
There is another basic course of study 
which is too often listed as elective or 
optional, but which I consider an essen- 
tial foundation stone in the training of 
young engineers for service in American 
industry. I refer to the study of our 
American Economic Syste'iu. 

Whether the course which develops 
such an understanding is titled as a 
course in the History oL* Western Civili- 
zation, or is a course in the Principles 
of Economics, or both, seems immaterial 
so long as each embryo engineer is given 
a thorough understanding of how we got 
where we are, the w^orking principles of 
our politico-economic system, and is able 
to draw sane, analytical comiiarisons be- 
tween our American System and other 
2 )olitical and economic ideologies. 

American System 

1 like to call it the “American Sys- 
t(jm,” although it had its early roots in 
Europe, but was transplanted, nurtured, 
and now has obtained its fullest growth 
in America. Some call it the system of 
“free enterprise,” which, to me, seems 
too much like the old days of “laissez 
fairc,” a painful period through which 
we passed on our way to our present 
full-flowering American System. 

The System — 

Where American industry, owned, 
managed and staffed by free men pro- 


duced more for war in three years than 
all the rest of the world combined. 

The System — 

Which now is not only sujiplying the 
accumulated needs of our American peo- 
2 )lc, but is pouring billions of dollars of 
American products into the economic re- 
habilitation of the rest of the world. 

The System — 

Which made it possible to absorb 12,- 
000,000 veterans into American life with 
hardly a ripple of disturbance and which 
is now giving eini)loyment at higher 
wages to more pc‘ 02 )lc than were em- 
j>loyed during the most active years of 
the war elTort. 

The System — 

AVhich has been able to linance the 
training and education at Government 
expense of those millions of young men 
whose education was interrupted by war 
service. 

The System — 

AVhich supports a free public school 
system through the High School level 
and subsidizes collegiate education for 
those who aspire to it; which offers free- 
dom of educational and vocational oppor- 
tunity to all, regardless of caste, race, or 
circumstances of birth or antecedents. 

**Free Enterpriser^ 

“Free Enterprise” assumes that if a 
man has enough money he can engage in 
any business he chooses, and can run it 
to suit himself, pay any wages for which 
he can get men to work, hire or Are them 
at will, charge any price he can get, and 
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make as much money as the law of sup- 
ply and demand will permit. 

Today we have something quite dif- 
ferent. Wage and Hour laws fix mini- 
mum wages and maximum hours; na- 
tional labor laws control labor relations 
and provide for collective bargaining and 
restrict firing. 

Of even greater significance is the role 
which Government is playing in the con- 
trol of our economic system. Today any 
business man, whether a manufacturer, a 
retailer, or a farmer, no longer faces the 
greatest risk of a free enterprise sys- 
tem — the risk of uncontrolled ups and 
downs of our economy. Perhaps we have 
not wholly eliminated the business cycle, 
but we have so vast a network of govern- 
ment supports of prices, markets and 
credits that many economists believe that 
we will never have a repetition of the 
crash of 1929. It is generally conceded 
that these government measures pre- 
vented the postwar depression, so often 
prophesied, which was expected to throw 
8 to 12 million out of work. 

This modified system is far from the 
conception one gets from the term ^Tree 
enterprise.” Some now call it “safe 
enterprise.” It is, however, strictly 
American. It is democratic in that it 
was created by democratic processes as 
a natural outgrowth of our cooperative 
efforts to promote the common welfare. 


It is not perfect, and needs some modifi- 
cation. Inflationary or deflationary 
trends need to be curbed and controlled. 
There is always the danger that one seg- 
ment of our economy may seek by politi- 
cal pressure to gain advantage over other 
groups. To preserve and improve it we 
need sound, economic statesmanship, not 
politics, nor catering to political pressure 
groups. 

Every embryo engineer is a potential 
leader in American enterprise. As such 
he should be capable of leading the think- 
ing of other elements of our national life 
into sane channels, so that subversive 
ideologies may be subjected to the cold 
light of scientific scrutiny and analysis. 
False ideas can gro^ only in a soil of 
ignorance and misinformation. It is our 
duty to see that our engineering curricula 
give to every engineering student a thor- 
ough understanding of our American 
system, its shortcomings and its advan- 
tages in comparison with alien theories. 

President Truman has recently said — 
“Education has been defined as a bulwark 
against the acids of fascism and com- 
munism. Neither of these totalitarian 
forms of government can survive exami- 
nation by educated men and women — 
men and women free to search for the 
truth and imbued with the principles of 
liberty set forth in the preamble to the 
Constitution of the United States.” 



A Speculation on Civilian Applications of 
Military Instruction Practices 

By ROBERT S. SHERWOOD 

Associate Professor of Mechanical 'Engineering, Iowa State College 


Introduction 

It is not the intent of this discussion to 
propose that successful methods of mili- 
tary instruction Ije transplanted into 
civilian teaching practice. However, it 
is desirable to see wlicthcr any of the 
military practices hold possible value to 
those of us in civilian education. A few 
contrasting practices may be cited as rea- 
son for being sure that we arciPt over- 
looking a few possibilities. 

In good military instruction, the 
teacher was trained to bn a military 
tcaclier; in our profession, a teacher is 
not normally required to have any formal 
training in teaching tecliniques. In the 
military, instruction was supervised to 
the extent of having periodic classroom 
visitations; in our practice, it is very 
rare for visitation to be made for the pur- 
pose of observing standards of instruc- 
tion. Proper military instruction re- 
quired a careful study of best methods 
to use in the classroom presentation; we 
seem to acknowledge lecture, recitation, 
and laboratory as our main methods. 
Training aids of many forms were 
widely used in military instruction, but 
we don’t often have time to use them or wc 
find our frequently used aid, the classroom 
blackboard, is in such bad shape sis to be 
long overdue for repair. The military 
invited and received constructive sugges- 
tions for improvement of instruction from 
its students. We seem to feel the same 
student, now in civilian clothes, is not 
capable of a valid judgment of the eifec- 
iiveness of our teaching. 


These variances of practice do not nec- 
essarily suggest that only one practice is 
correct. However, it is the writer’s opin- 
ion that it is advantageous to study some 
of these differences in more detail. 

Preparing an Instructor to Teach 

It appears that there are Uvo main 
qualifications necessary in any successful 
teacher — ^knowledge of the subject and 
ability to disseminate that knowledge 
properly. Of the two qualifications, we 
do more about the former, than the lat- 
ter. In employment of college teachers 
one wonders if sufficient attention is 
given to whether or not a man can teach. 
Surely an awful lot is left to chance when 
not even an interview is required. It 
seems inconsistent for a teacher in a 
public school system to have to take work 
in teaching methods while we college 
teachers are immune. 

It is recognized that development of 
adequate knowledge to teach a military 
subject usually requires much less time 
than in becoming thoroughly acquainted 
with the subject of thermodynamics, for 
instance. Therefore, in a given length 
of time in which to completely train 
either type of teacher, the military in- 
structor will usually have far more time 
in which to learn effective presentation of 
his knowledge. It is the writer’s opinion 
that this is one of the major factors that 
makes a college teacher lag in putting up 
a first-rate performance. Few college 
can afford the luxury of a rehearsal of 
every first presentation of a lesson by a 


S47 



S48 civilian applications of military instruction practices 


new teacher as was usual in the case of 
a military teacher at a service school. 
The idea of rehearsing^ a lesson or part 
of it is certainly not new. However, the 
practice of requiring an instructor to re- 
hearse every first presentation of a lesson, 
no matter how experienced he may be, is 
certainly conducive to a more finished job. 
This also sheds more light on how far 
the military went to insure a successful 
job of teaching. 

There are several concrete steps which 
can help a college teacher improve his 
“teaching ability.” He may understudy 
a man who is acknowledged to be a su- 
perior teacher. He may have a colleague 
and trusted friend monitor his presenta- 
tion for constructive suggestions. He 
may have a portion of his lecture or con- 
ference transcribed for a play-back. In 
connection with this latter point, anyone 
who has never heard himself as others 
hear him is in for a distinct surprise. 
You may well think someone has played 
a trick on you. He may take appropri- 
ate education courses. All these steps 
may frequently be taken by an individual 
on his own initiative and that is certainly 
commendable. For a teacher whose pri- 
mary function is teaching, improvement 
may be expected if he knows he is judged 
and promoted on his ability to touch. 

Supervision of InstrucAion 

It was customary in military instruc- 
tion at service schools to find a great deal 
of time being spent in supervising class- 
room instruction. Sometimes too much 
time was spent at this; the individuiil in- 
structor never felt wholly reconciled to 
having someone sitting in on his class for 
the purpose of checking on him. This 
was particularly true if the supervisor 
was not a competent judge. 

At the Engineer School during the 
war, the assistant commandant required 
that a manuscript be prepared and be ap- 
proved for every lesson given. This 
amounted to several thousand manu- 
scripts, and you may correctly judge it 
was a terrific amount of work. The 
manuscripts were supposed to represent 


what was to be covered in that class. 
Any omission of a point was considered 
a breach of your duty as a teacher. This 
^vas a definite restriction and in academic 
circles would have been a breach of 
fundamental rights of a teacher. On the 
other side of the ledger, these manuscripts 
and the resulting supervision of course 
content brought out the fact that some 
instructors Avere teaching outmoded ma- 
terial, some of Avhich was in error. It 
forced many instructors to get busy and 
revise their notes. Aside from this, these 
manuscripts were a great help to a new 
instructor in preparing himself. 

In civil practice we frequently find 
several teachers in the* same course have 
different but favorite interests which lead 
them to dwell on those interests to the 
exclusion of other material listed in the 
course lesson assignment plan. This is 
natural. However, it does seem that in 
a basic college engineering 00111*80 Avhcrc 
several teacdiers are used, the students 
should come out with some uniformity of 
minimum knowledge on a previously 
agreed upon number of subjects. Other- 
Avise Ave find ours(*lves having to back- 
track in courses i’or which the basic 
course is prerequisite. 

In college leaching, it appears to the 
writer that overall improvement of in- 
struction would result if optimum, but 
increased supervision Avere exercised by 
at least those in charge of sections of a 
teaching department. It is just human 
nature to make your best effort if you 
know you are to be judged by someone 
you feel is competent to judge. How- 
e\x‘r, if competent judges of a teaching 
performance in a certain subject are not 
available, then a program of supervision 
AAull not be effective and should not be 
undertaken; indeed to do so would cause 
tremendous friction and down-right 
trouble. Even if competent judges of a 
teaching performance are available, it 
wouldn’t be desirable to institute a pro- 
gram of supervision of a teacher unless 
he voluntarily seeks such assistance. On 
the other hand, if a program of super- 
vision is honest in purpose and tactfully 
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operated by thoroughly competent peo- 
ple, why wouldn’t it work in a college? 

Use of Training Aids 

The list of devices, equipment, and 
])araphcmalia that can be classed as a 
training aid is extensive, to say the least. 
In teaching mechanical engineers, there 
seems to have been a time when a larger 
number of training aids were used than 
is now common. Remains of old models, 
cutaways, slides, and charts are to be 
found stored away in odd places. The 
decline in use of these devices for teach- 
ing college engineers seems to parallel 
the de-emphasis of practical type work 
in favor of the more rigorous course in 
fundamentals. Also it seems that rigor- 
ously presented courses in engineering 
fundamentals do not require as extensive 
use of training aids to be effective. 
However, a person may wonder if the 
I'.erfectly human trait of “going from one 
extreme to another” has not been shown. 

Possibly the engineering teacher feels 
that ill a one-hour lecture period he can’t 
alford the time consumed by using train- 
ing ai<Is. This feeling may exist because 
we don’t really understand the breadth of 
the field of training aids or the simplic- 
ity of many effective aids. 

Because of the attention given visual 
aids, motion pictures in particular, w’e 
lirobably have minimized the usefulness 
of the many simple and less time-con- 
suming aids. Charts, models, slides, 
sketches, texts, notes, blackboards, com- 
fortable lighting and seating are all 
teaching aids in the broad sense. If a 
teacher would spend the time to experi- 
ment with use of a few of the aids, he 
would be surprised how easily and effec- 
tively they can be fitted into a one-hour 
lecture period. 

A concrete example may be cited of 
use of a chart to present the data, oper- 
ating characteristics, and requirement for 
a problem in wire rope selection in a 
machine design course. This particular 
t^hart, about 3' X 4', has a scale drawing 
of a rotary oil well drilling rig showing 


by use of ballooned photographs the com- 
ponent machines in the rig as well as the 
reeving diagram for the rope. When the 
problem has been presented with the aid 
of this chart, the students seem more in- 
terested in learning how to do the job. 
They can more easily visualize the effect 
of operating conditions on the choice of 
a factor of safety, for example. 

Motion Pictures and Slides 

Motion pictures, strip films and slides 
are important visual or audio visual 
teaching aids. Great attention was de- 
voted to their use in military instruction. 
We in the civil teaching field do not al- 
ways realize their most effective use. If 
a film is shown to students without ade- 
quate orientation, their reaction may be 
characterized by a “Swell, now we don’t 
have to do anything” attitude. Such an 
attitude discredits the value of the film 
prior to its showing. Most effective use 
of films as a teaching aid requires a 
thorough discussion of what is to be 
shown, why, what to look for, and if 
possible a quiz should follow covering im- 
portant points of the film. The effect 
upon the student is pronounced. A film 
used as a teaching aid should be as care- 
fully selected as any other material used 
in a course. To show a film to a group 
of students without the teacher having 
previewed it is a mark of insufficient 
preparation. Surprisingly enough, this 
docs happen. 

One item not discussed so far has a 
profound influence on the relative lack of 
use of training aids as contrasted with 
the copious u.se made of them by the 
military. This factor is largely availa- 
bility of training aids or availability of 
facilities in which to make them. A col- 
lege teacher is not intended to be a crafts- 
man to the extent of building models, 
inking charts, taking pictures, or doing 
any of the other tasks incidental to 
transforming an idea into a usable teach- 
ing aid. On the other hand, rather lim- 
ited facilities and money are available 
for this purpose. So long as this exists, 
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use of training aids will never reach the 
level that might be desirable. It might 
be shown that the cost cannot be justified 
by the average institution. That is a 
problem beyond the control of the 
teacher. Certainly, it is a problem to be 
attacked by those men whose responsibil- 
ity it is to see that instruction is im- 
proved. 

Conclusions 

This paper has discussed only three of 
the many phases of instruction in which 
there is pronounced variation in practice 
between first-class military and civil in- 
struction. If we assume tlie majority of 
college teachers are technically qualified 
to teach, any increase in effectiveness of 
our teaching will result largely from im- 
provement of the instructor’s ability to 
teach, or disseminate his knowledge of the 
subject. 

It is the writer’s opinion that distinct 
improvement in college teaching can come 
by increased efforts along the following 
lines: 


In the 

The Senate Committee on Expendi- 
tures in the Executive Departments has 
reported out S. 1809 and the bill is now 
on the Senate calendar. 

This bill, if enacted, would establish a 
permanent and continuing donation pro- 
gram of surplus property to ‘*tax-sup- 
ported and non-profit school systems, 
schools, colleges and universities which 
have been held exempt from taxation 
under Section 101 of the Internal Revenue 
Code.” The bill provides for donation 
both through State Departments of Edu- 
cation and directly to the institutions. 

The donation would include surplus 
not only from the armed services but also 
from any and all agencies of government. 
It would be available to schools and col- 
leges without cost other than that of care 


1. Give the teacher who needs it an op- 
portunity to learn effective teaching tech- 
niques. 

2. In order to get valid suggestions foi* 
improvement of ability to teach, a mini- 
mum amount of diplomatically accom- 
plished supervision by an outstanding 
teacher would help if the indivi4ual 
teacher being monitored had asked for the 
assistance. 

3. If the necessary money could bo 
provided to buy or produce teaching aids 
in a liberal quantity, an increased interest 
in their classroom use would show up in 
the teacher. This would undoublcdly 
lead to a more effective classroom pn'scui- 
tation. 

4. Probably the most effective stimulant 
for improvement oC college teaching 
would be an honest recognition by admin- 
istrative personnel that providing good 
teaching is in many cases the prime re- 
sponisibility of the teacher. With such 
a placing of cmidiasis, the teacher should 
be judged and i)roinoted primarily on his 
ability to teach. 


News 

and handling. The Federal Security 
Agency, w'hich, in effect, implies the U. S. 
Office of Education, would have the re- 
sponsibility for certification of the usa- 
bility of surplus for education and the 
need of the institution. 

The significance of this legislation to 
educational institutions is obvious. In- 
stitutions have received valuable surplus 
but if a comparable bill had been in ef- 
fect in 1945 much additional surplus 
property that was diverted to other chan- 
nels would have been available for edu- 
cational use. 

If you concur in the importance of this 
proposed legislation to your institution, 
you may wish to write your Senators re- 
questing them to support the bill — S. 
1809. 



Science Teachers Teach Professional Attributes^ 


By N. W. DOUGHERTY 
Bean of Engineering, University of Tennessee 


The Committee on Professional Recog- 
nition of ECPD has published a list ^ of 
attributes of a profession and a profes- 
sional practitioner. Our study of the re- 
lation of science to tlie teaching of pro- 
fessional qualities will be based on this 
list which may be condensed as follows: 
satisfaction of a social need, use of discre- 
tion and judgment, and intellectual activ- 
ity, group consciousness, and legal status. 
For the practitioner the qualities may 
be stated as : a service motive, ethics or a 
code of conduct, a relation of confidence, 
and group responsibility. Other qualities 
may be added but when they are added 
they will probably be subject to the same 
treatment and to the same analogies. 

We will undertake to show how stu- 
dents of the professions may be made 
aware of their duties, obligations and 
responsibilities as professionals by the 
study of science and applied science. Of 
course the teachers must be aware of 
these possibilities to prevent the tendency 
to compartmentalize which is too common 
in American education today. Students, 
and teachers, often know a physical law 
as defined in the physics book but it is 
a total stranger when they meet it in 
mechanics or thermodynamics because the 
language has been slightly changed. So 
also is this true with laws of science when 
carried over into the fields of ethics or 
human relations. 

Some time ago I pointed to certain con- 
tributions of science and technology to 

* Presented at the conference on Profes- 
sional Development at the Annual Meeting, 
Austin, Texas, June 16, 1948. 

1 ECPD thirteenth annual report, 1945, 
page 29. 


education.^ They are real and quite ob- 
vious in an age where practically the 
whole population knows something about 
the results of science and a large fraction 
of the population has made study of the 
elements of science. Modern living has 
been paced by the automobile, the movie 
and the chain store, and these have been 
made possible because it is an age of 
science; they are the children of science. 

Professional consciousness has devel- 
oped contemporaneously with the growth 
of science. Wherever there has been a 
knowledge of science there has been a 
professional attitude and a professional 
spirit. The first code of professional 
ethics was written by a leader in the 
medical field back in the '^golden age of 
Greece.” We naturally expect common 
attributes in children of the same parent- 
age and products of the same age. Sci- 
ence, therefore, has qualities which can 
be carried over into all the professions. 
We have already suggested certain at- 
tributes of a profession; now we shall 
undertake to show how some of these may 
be developed by a good science teacher. 

Unless we take thought we are not apt 
to note the relation between ethics and 
scientific principles. We remember the 
common saying, he that is guilty of the 
least is guilty of the whole, but we do not 
always realize the unity in all law. Ethics 
we consider as the ideal of human action 
or human relations and often think they 
arc theoretical rather than practical and 
based on the fundamental laws of conduct. 
Yet an understanding of the laws of 
nature, the relations between natural 

2 Journal or Engineering Education, 
November, 1947, page 187. 
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forces and processes will ^ive us a basis 
for understanding the finer laws of human 
relations. We know the laws of nature 
are true and unchanp^eable and to violate 
a law means punishment as surely as 
cause is followed by effect. In ethics and 
human relations we hope that our vio- 
lation will be the exception and the con- 
sequence will be averted. Our ethics 
even teach us to forgive and not to mete 
out just punishment under certain cir- 
cumstances. 

Let us take the code of ethics of a pro- 
fessional practitioner and see if we can 
understand its canons better if we know 
some of the principles of science. The 
code will state the rclaiion between the 
practitioner and the public, the relation of 
the practitioner and other practitioners, 
the relation of the practitioner and his 
client and in some cases the relation of 
the practitioner and his employees. These 
are based on fair dealing, truthfulness, 
consideration, kindliness, modesty, and an 
understanding heart. 

In general we might believe that science 
does not contribute much to kindliness 
and consideration but when we consider 
that these arc children of truthfulness and 
understanding we begin to see the rela- 
tion ‘^Duty is the stem daughter of the 
gods” sayeth the poet ; science is law 
sayeth the student. Law, yes inflexible 
law, but to be law it must be truth and 
truth is neither harsh nor kindly; it is but 
a statement of relations known to exist. 
Under some circumstances, stating the 
truth may injure the feelings but under 
other circumstances stating the truth may 
mean freedom and happiness. The stu- 
dent of science will be imbued with the 
necessity for truth and an abhorrence for 
falsehood; these are the fundamentals of 
any code of ethics. 

Another quality fostered by the study 
of science is humility. Before the in- 
flnite combinations of nature, the magni- 
tude of its architecture and the precision 
of its laws, any normal human will feel 
the necessity for humility. Human knowl- 
edge, human actions, human power are 


very finite in comparison yet the powers 
of the imagination allow men to claim 
kinship to all that men can comprehend. 
Human relations are built on a smaller 
scale and, although they deal witji im- 
I)onderables, they follow laws both physi- 
cal and emotional and the understanding 
of those laws will aid in understanding 
the more intricate human relations. The 
teacher of science may well point to the 
laws of human conduct as he aids his stu- 
dents in understanding the laws of at- 
traction and repulsion or the laws of. 
dynamics and statics. 

One of the most distinguishing char- 
acteristics of the professional practitioner 
is his relation of confidence. He has 
knowledge and skill which sire not pos- 
sessed by his client or his public and this 
forces them to depend upon the practi- 
tioner's judgments. Professionals and 
professionals alone can determine wdiether 
a professional act has been correctly per- 
formed. The professional must protect 
the life, the rights, the VA^elfare, the spir- 
itual well-being, and the property of his 
client. The very nature of his knowledge 
and skill requires him to accept this re- 
sponsibility. Only an understanding per- 
son can afford to accept such burdens. 

Scientists must have the same qualities. 
They cannot cry wolf! wolf! neither can 
they put their heads in the sand. The 
study of science will give them knowl- 
edge and all know that knowledge is 
power. Knowledge of scientific laws wdll 
give understanding of nature^s laws and 
will give a method of checking under- 
standings of other laws. Certainly we in 
this generation will require of the scientist 
that he observe the relation of confidence 
that we impose on his fellow professionals. 

Another important characteristic is 
judgment or the exercise of the choice of 
alternatives. This is an essential char- 
acteristic of all professionals and all sci- 
entists. Science checks and double checks. 
It has a technique for determining the 
correctness of a solution. It begets con- 
fidence because of its experience and its 
methods, these beget a willingness to take 
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responsibility and furnish a basis for 
forming judgment. First the facts, then 
tlie conclusions from the facts. 

Professionals perform mental activities 
rather than exercise manual skills. Their 
judgments, their solutions, and their ad- 
vices are the result of the application of 
their special knowledge and skill to ac- 
cepted situations. All science depends 
upon mental valuations of physical and 
emotional observations. Pi’ofcssional judg- 
ments and scientific judgments are per- 
formed after the same manner. They 
are one and the same process applied to 
varying situations. 

Professionals are a group of coop- 
erative workers rather than a number 
of lone workers. We can hardly think 
of a profession w’liieh contains only one 
practitioner. Tliey build upon the ex- 
perience of all similar workers of the 
]mst, they exchange ideas and method^ of 
the day and depend upon each other for 
joint solutions of difficult or new prob- 
lems. They organize into societies for the 
exchange of knowledge and experience 
and they meet from time to time for the 
stimulation of contact with each other. 
This is essential to professionalism. 

Paralleling in almost every detail is the 
necessity for cooperation among scien- 
tists. They cannot individually initiate 
all the necessary ideas for scientific solu- 
tions ; they too must build on the past and 
they need the inspiration of communion 
with kindred minds. To do these things 
as scientists is but to follow the same path 
traveled by the members of the profes- 
sion. 

Integrity is essential to success; it is 
the foundation and the capstone of a 
professional career. Diplomats may seem 
to thrive by ignoring its demands but the 
day soon comes wdien the record has to 
be published and the people brought up 
to date. With professionals the necessity 
is ever before them ; they must daily make 
decisions which must be in accord with 
the best interest of their clients or the 
public, and double dealing is out. We 
have already spoken of the relation of 
confidence and the necessity for profes- 


sionals to determine the excellence of 
their own work. No one dare assume 
these relations unless he be basically 
honest. 

In science there is constant reminder 
that laws cannot be ignored. Build a 
bridge or a machine from shoddy ma- 
terials or with poor workmanship and 
disaster will be immediate. Mix the 
wrong chemicals and the explosion does 
not wait for a check of the labels. Sci- 
entists must know the truth and always 
observe it lest they commit some grievous 
fault. Fidelity to the truth is basic train- 
ing in honesty and builds an attitude of 
mind known as integrity. 

Certain great laws in science have their 
counterpart in professional life. The 
laws of action and reaction, the law of 
conservation of energy, the law of the 
unity and harmony of all knowledge, have 
their places in professional life. In the 
liractice of engineering these are part of 
Ihe technical equipment of the practi- 
tioner but they have further application 
in the practice of his profession. Similar, 
if not the same laws, apply to human re- 
lations as well ns to physical relations 
and the use of energy. 

Ye knoAV that a little leaven leaveneth 
the whole mass. Give and it shall be 
given unto you and in good measure. 
These are action and reaction in human 
relations, they are the grist of the mill 
which grinds out professional success. 
We have ah’eady mentioned integrity; 
now we will introduce its kinsmen, a clear 
mind and a pure heart. These come of 
conservation of energy and talent; they 
are blighted by frivolity and waste of the 
nervous store. Some day when we know 
human actions better, we will be able to 
point to almost identical relations in hu- 
man activity with those which -we have 
discovered in the physical world about us. 

We have said that professionals need 
to exchange ideas to get inspiration to go 
farther in the way. We think of science 
as cold hard facts rather than something 
which will appeal to the emotions. This 
is true, but there is the urge to go far- 
ther, to climb higher, and to search for 
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more knowledge; iliese are qualities 
needed by professional practitioners. 

Docs science serve an indispensable 
social need? This has always been true 
of professionals but the world had a long 
history before the scientists came to pro- 
fessional stature. For the professional 
each case must be handled as if it were the 
only and last case and the whole record 
depended upon it. To the scientist a 
truth was true in the beginning, ’tis true 
now and ever will be. He is dealing with 
absolutes and they cannot change. Much 
that he does may not have a direct social 
application but he may rest assured that 
the day wdll come when any truth that he 
may discover will be essential to some 
social activity. 

Usually we think of the professions as 
requiring legal status with formal stand- 
ards of admission. Science knows no laws 


except the laws deduced from observa- 
tions and known facts but scientists too 
must observe the laws of health and safety 
Avhich arc the basis of legal recognition 
of engineering professionals. ^ 

By this time you have discovered that 
I am a bit of an optimist, that I have 
drawn parallels which may not always 
exist, but I am sure that you will agree 
that there are many analogies in the teach- 
ing of science and in recognition of re- 
sponsibilities by professionals. Being a 
professional is similar to growing in other 
realms of human living: “First the blade, 
then the oar, then the full corn in the 
ear.” For science it is first the germ, 
then the embryo, then the full grown 
living thing. By noting these and other 
analogies, the teacher of science will aid 
in developing professional attributes and 
professional attitudes in his students. 


Sections and Branches 


The annual meeting of the Southeast- 
ern Section was held at the University 
of South Carolina on April 7 to 9, 1949. 
The meetings on the first day were de- 
voted to the Research Branch and in- 
cluded talks by Norman Smith, President 
of * the University of South Carolina ; 
Mayor Frank Owens, of Columbia; Sam 
Tour, President, Sam Tour Company; R. 
S. Poor, Oak Ridge Institute for Nuclear 
Studies; and John C. Green, Department 
of Commerce. At a luncheon meeting, 
J. W. Barker, President, Research Cor- 
poration, spoke on the program of his 
organization. 

In the afternoon session, the research 
theme was continued with talks by J. M. 
Dalla Valle, E. M. Schoenborn, Jr., and 
E. Donald Kennedy. At the evening 
banquet, James S. Thomas spoke on “Re- 


search, Culture and the Dinner Bell.” 

The second day sessions included talks 
by Governor Thurmond of South Caro- 
lina; Dean Weil of Florida; W. W. 
Rankin and Edward Kraybill of Duke 
University. At the luncheon, F. C. 
Smith, Editor, Southern Power and Indus- 
try , spoke, and at the evening session, 
Doan Steinberg discussed his recent trip 
through Latin America. 

A breakfast session on the third day 
featured Dean Dougherty on the Buck 
Hill Falls Conference. This was followed 
by talks by Dean Lampe of North Caro- 
lina, L. W. Bishop, and H. H. Armsby. 
Newly elected officers included: H. Gale 
Haynes, Chairman; E. B. Norris, Vice 
Chairman ; R. L. Sumwalt, Secretary- 
Treasurer; and F. J. Lewis, Representa- 
tive on the Council. 



Four Year vs. Five Year Engineering Curricula^ 

By WILBERT J. HUFF * 

Chairman, Department of Chemical Engineering, University of Maryland 


Tlin rapid i)ace of industrial diver.sifi- 
cation, Ihc proliferation i>f the sciences, 
tlie increasing appreciation of the eco- 
nomic and social advantages accruing 
from the application of new scientific 
knowledge under engineering philosophies 
to multitudinous tasks of modern peace 
and National defense bring to the 
thoughtful engineering educator an al- 
most despairing realization of the limi- 
tations of a four year engineering curric- 
ulum, be it ever so well chosen, staffed, 
and equipped. To assuage to some de- 
;n’oe, at least, this need, five year engineer- 
ing curricula are in efCcct in some of our 
institutions. 

Pressure for such five year courses is 
particularly lieavy in chemical engineer- 
ing, the speaker's own field, because of 
the extended laboratory work in both the 
chemical and physical phases of the field. 
The American Tnstitutc! of Chemical En- 
gineers ns of May 22, 1947 lists 73 insti- 
tutions ofFei’ing degree work in Chemical 
Engineering, with 8 of these indicating 
that they offer curricula leading to the 
bachelor’s degree requiring 5 years. Of 
these 8 institutions, one states that the 
curriculum may be (jompleted in 4 years 
instead of 5 if the pre-engineering work 
in college is covered in 2 years instead of 
3, and 4 others involve cooperative pro- 
grams in which students alternate between 
classroom and industry. Of the 3 re- 
maining, one was listed as having been 
initiated within the year preceding the 
date of issuance of the list. One 4 year 

* Presented at the 14th Annual Meeting, 
Southeastern Section A.S.E.E., March 3-6, 
1948, University of Florida, Gainesville. 


institution includes 1 or 2 summer ses- 
sions but will not be specially considered. 

An analysis suggests that the coopera- 
tive programs be differentiated from the 
the other 5 year programs. Including 
these, the 5 year curricula represent 11 
per cent of the list; excluding these, only 
5^/2 per cent with only a little over 4 per 
cent unequivocally listed as normal 5 year 
curricula. 

Passing, for a time at least, the need 
for and opportunities afforded by the 
5 year curricula, let us inquire into some 
of the motivations in play in an endeavor 
to account for the present small number 
of 5 year curricula. 

Unquestionably a very powerful influ- 
ence is social, particularly family rela- 
tionships. Most students of undergrad- 
uate age or younger will normally have 
developed associations that will affect 
their plans for family life. Those who 
have attended or served in coeducational 
institutions will agree, perhaps, that 
Betty Co-ed usually feels that, no matter 
how brilliant her scholastic record is, she 
has failed in an important subject if she 
does not acquire an engagement ring by 
the time she has gained her degree. The 
delay after her graduation, while the 
young man is establishing a sufficient eco- 
nomic competence for marriage, may and 
often does major damage, and such un- 
duly long frustration has been recognized 
as a serious problem. This is not di- 
minished by the adoption of five year cur- 
ricula for the men, while maintaining 
companionate four year courses for the 
women. 

The golden flood of GI dollars has 
brought a temporary solution to this 
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problem, but this flood will soon have 
passed its crest. Tlic financial burden 
will aj^ain rovei’t to tlie parent and licrc 
too we have powerful motivation in favor 
of the four year over the five year cur- 
riculum. The possession of an engineer- 
ing degree is a recognized economic aid 
that appeals to practical minded families 
from whom engineering sliidenls (ire gen- 
erally drawn, and the ever i)resent possi- 
bility of a major decrease in family in- 
come weighs heavily in favor of the four 
year course. With high taxation and im- 
portant reduction in living standards due 
to inflation, there is now apparently little 
hope for a general aniuence favoring the 
five year curricula. 

A third important influence is a preva- 
lent attitude among industrial executives 
favoring the early recruitment of most of 
their cadet engineers with a correspond- 
ing unwillingness to compensate ade- 
quately for the investment in time and 
money for slmlies beyond the conven- 
tional four years. Even though the or- 
ganization is research minded, and is 
willing to maintain a research division 
and corresponding stall, for its routine 
engneering tasks it usually prefers to 
equip its subordinate engineering aides by 
specialized industrial training and experi- 
ence after the four year course. A pres- 
ident of a large chemical engineering op- 
erating and construction company once 
expressed the following sentiments to a 
member of liis staff who was resigning to 
accept the chairmanship of an engineer- 
ing department at a well known univer- 
sity: “Kemember to impress upon your 
university staff members and your stu- 
dents that we in industry need chiefly 
men who know our business and can rea- 
son simply and clearly, resolving our 
problems into their fundamental elements 
in an approach that we all can recognize. 
The important decisions are simple ones. 
It is true that we need a few highly 
educated specialists but we need rela- 
tively only a few of these.” 

It is due to the support of industrial 
executives who wish young recruits that 


we owe the rise of the 2 year technologic 
institutes. 

The foregoing motivating influences, 
namely (1) The desire to found a family 
early in life. (2) The limitations of the 
parental support and (3) The 'desire of 
industry to begin specialization in indi- 
vidual technologies at an early age, form 
the basis of an effective distinction be- 
tween the induslrial cooperative curricula 
and the standard undergraduate curric- 
ula. These cooperative courses give the 
student a measure of economic self-sup- 
port much earlier than is ordinarily 
possible in the standard curricula. In co- 
operative circles the extension of the pro- 
gram to five years therefore does not meet 
the same resistance that is encountered in 
the normal situation. * 

A further resistance favoring the four 
year curriculum may be denominated 
“conservatism” or perhaps “traditional- 
ism.” The four undergraduate years 
have been deeply embedded in thought 
and custom. Even tellers of entertaining 
tales of undergraduate life at times weave 
four year class customs and distinctions 
into their narratives to give the pattern of 
authenticity, and the fond parents begin 
the baby^s savings with the budget of the 
four year college course in prospect. It 
is this traditionalism, in the writer's opin- 
ion, that prevented any sizable realization 
of the Goodnow plan at Johns Hopkins. 
Y’ou will recall that President Frank J. 
Goodnow, stressing the importance of 
creative scholarsliip through graduate 
study, sought to encourage such study by 
eliminating the undergraduate degree as 
a requirement for aclmission. He pro- 
posed that the pre-graduate preparation 
be shortened by the adoption of a pro- 
gram that would permit the competent 
fourth year student to enter the graduate 
school without a bachelor's degree, thus 
requiring only 6 instead of 7 years from 
high school graduation to the Doctor of 
Philosophy degree. 

Your speaker served as a member of 
the governing board of the Johns Hop- 
kins graduate school for m^y years prior 
and subsequent to the adoption of the 
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Goodnow plan by that institution. So 
far as he could determine, only relatively 
few students chose the Goodnow plan, 
and some of these at least were motivated 
by unusual circumstances. Educationally 
and socially there is much that appeals 
in this plan, but the economic value of a 
bachelor's degree where the eonlimiily of 
residence is broken coupled wilh tradi- 
tionalism appear to have prevented any 
widespread acceptance. 

So far this discussion has avoided an 
evaluation of the comparative merits of 
the two curricula. All of us perhaps will 
agree that the student will contri])ute 
more if he has had the benefit of a live 
year instead of a four year engineering 
education. In chemical engineering, the 
speaker finds that the four year under- 
graduate curriculum under his super- 
vision might well be expanded by more 
formal courses as in precision of meas- 
urement, structures, design, business ad- 
ministration, additional laboratory work 
In qualitative inorganic analysis and or- 
ganic chemistry, and in the ex(*rcisc of 
independent investigation. Such topics 
might make a very prolitalde lifth year. 
Moreover, much of this Avork will move 
more rapidly if it follows present studies 
without too great a lapse of time. Edu- 
cationally, then, a case appears to be es- 
tablished for the five year curriculum. 
Because of the powerful resistances 
against such curricula, however, it is 
very doubtful if there will be Avidespread 
acceptance of these so long as our present 
general educational system prevails. In 
most institutions the scholastic develop- 
ment of the student in the fifth year is 
the task of the graduate school and it is 
probably only just to make our compari- 
son on the basis of (1) the five year en- 
gineering curriculum versus (2) the four 
year engineering curriculum terminating 
in a bachelor's degree folloAved by a lifth 
year in the graduate school, terminating 
possibly in a master's degree. 

Both programs seek to accomplish the 
same objectives. Broadly they seek to 
impart a knowledge of the sciences basic 
to engineering, together with a grasp of 


technologies sufficient to make the grad- 
uate immediately productive in an engi- 
neering organization. A third and para- 
mount objective, in vicAv of the constantly 
developing nature of all knowledge, and 
particularly the rapid advance of modern 
science and industry should be the stimu- 
lation and development of the creative 
faculties. This is achieved Avhen the 
graduate may in his subsequent career 
enter, master, and advance new scientific 
and technologic fields and bring these to 
the solution of ncAv engineering prob- 
lems, even to the creation of new in- 
dustries. 

If the education of the student has at- 
tained the last objective, the others Avill 
be added to him. May we let this then 
bo a primary standard of measurement 
as Ave compare the merits of the two pro- 
grams. Your speaker is of the opinion 
that we must. IIoav often in practice do 
wc find the engineer educated in one field 
practicing in another? In one engineer- 
ing school that came under his observa- 
tion every chairman of a major depart- 
ment had received his formal education in 
a field other than the one he headed. At 
least two of these attained the presi- 
dencies of the resi;)ective National engi- 
neering organization in the fields in 
AAdiich they taught and all attained Na- 
tional recognition in their fields. Some- 
where in their formal educational or 
professional experience they must have 
acquired tlie disciplines and perspectives 
that underlie creative scholarship and the 
art of self education. 

This task is preeminently the function 
of the graduate school where the maxi- 
mum of scholastic self-discipline, re- 
sponsibility, election, specialization, and 
deductive I'casoning should develop and 
the research techniques should flourish. 
Ordinarily, too, these graduate years are 
made possible by economic support usu- 
ally not primarily from the student's fam- 
ily but rather from his own labors and 
as a rcAvard for his own distinctive scho- 
lastic attainments. The effect of this sup- 
port upon his interest and application is 
most wholesome. Frequently, too, the 
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graduate years come after a period of en- 
gineering experience in industry, bring- 
ing a maturity and an appreciation not 
to be expected if the fifth year follows 
immediately after the fourth. 

A further commendable feature in the 
four year undergraduate-one year grad- 
uate combination is the elimination of 
class distinctions. Thus the student 
whose economic need requires him to drop 
out for a while is not embarrassed when 
he returns. 

In summarizing, your speaker favors 
the maintenance of the four year curric- 
ula plus graduate work as preferable edu- 
cationally as well as more feasible so- 
cially, economically and traditionally. 

No educational program however long 
can or should hope to solve in advance 
all of the problems the engineer may en- 
counter. At the best it teaches the en- 
gineering student to educate himself. In 
the endeavor to accomplish this as cllec- 
tively as possible, the following are sug- 
gested in conclusion: 


(1) Use every proper influence to 
make pre-engineering instruction more 
effective. Much of the present collegi- 
ate instruction in the humanities, for 
example, should be anticipated by 
sound programs in the preparatory and 
high schools. 

(2) Extra-curricular activities and un- 
dergraduate life should be organized 
to develop qualities essential to social 
intercourse and leadership. 

(3) With the freedom made possible 
by (1) and (2) use the all too short 
years allotted to engineering instruc- 
tion for that purpose. 

(4) Cooperate actively with philan- 
thropic, industrial, commercial, and 
governmental interQsts in the estab- 
lishment of research funds for the en- 
couragement of graduate study and in- 
vestigation. 

Perhaps these will take away some of 
the pressure for the expansion of engi- 
neering curricula from four years to five 
years. 


Sections and Branches 


The National Capitol Area Section of 
the A.S.E.E. held a regional meeting at 
Johns Hopkins University on May 7, 
1949. The Chairman was II. H. Armsby, 

W. B. Eouwenhoven, Dean at Johns 
Hopkins. 

R. Morgan, G. F. Corcoran and J. E. 
Younger spoke on ‘‘Technical Courses 
Offered for Government Employees by 
the University of Maryland.” Other 
papers given included “The Evening 
Courses of Study in Engineering Offered 
at the George Washington University” 
by C. H. Walter; “New Engineering 
Facilities at Howard University” by L. 
K. Downing; “Research Cooperation Be- 


tween Universities and Government” by 
L. Hafstad, R. Gibson and R. D. Fowler; 
and “Civil Service Commission Efforts to 
Obtain Cooperation Between Federal 
Agencies and the Universities” by E. J. 
Sfooking. 

The Middle Atlantic Section of the 
A.S.E.E. held its Spring Meeting at the 
United States Military Academy on May 
14, 1949. Col. B. W. Bartlett presented 
a paper on the “Mission, Curriculum and 
Teaching of the United States Military 
Academy.” Another paper presented was 
“Special Weapons Project on Education 
for Nuclear Engineering” by Maj. Gen- 
eral K. D. Nichols. This paper was dis- 
cussed by E. Weber and I. P. Orens. 



American Destiny and Engineering Motivation’ 


By ALBERT E. AVEY 

Chairman, Department of PhUosophy, Ohio State University 


Our topic, “American Destiny and 
EJngineering Motivation,” means to raise 
the question where American civilization 
is now headed, without attempting to pre- 
dict the direction it is going, but rather 
to Jieknowledge that there are alterna- 
tives, especially two major alternatives. 
It may go on contributing to the fuller 
realization of American life and to hu- 
man perfection. It may end in self-de- 
struction, and in obstruction to the ad- 
vancement of all humanity. 

What motivations are needed to make 
science in applied form an effective factor 
for good if headed the right way? 

In the first place, I want to maintain 
the human value of comprehensive think- 
ing. A few years ago, Professor Cassius 
Keyser, of Columbia University, pub- 
lished a book, “The Human Value of 
Rigorous Thinking.” AVith that thought 
I presume we all agree, but I want to 
change the adjective, gain a different per- 
spective on the problem, and make it 
“comprehensive”; not giving up the 
“rigorous,” but adding “comprehensive.” 

In this day and age, we are accus- 

is inevitable. Unless we bring our hy- 
potheses, our theories, our view of things 
down to embodiment in details, we arc not 
sure they arc rooted in the actual, an3 
certainly we want to have our view real 
so far as we can make it so. But it is 
also true that facts and data alone do not 
give us science. There are certain details 
of experience which have been known to 
humanity down through the centuries 
from ancient to modern times, and yet 

* Presented at the Annual Meeting, Min- 
neapolis, June 18-21, 1947. 


not all these data constituted science as 
we know it now. In addition to facts 
and data there have to be judgments 
about the collection of things. But I 
want to suggest that even this is not 
enough. There is a third step necessary 
for comj)letc interpretation of experience 
and that is constituted by judgments 
upon our previous judgments. We have 
thus at least three important levels of 
experience: facts, judgments about these 
facts, and then judgments about these 
judgments. This is what we mean by the 
critical attitude that we take and must 
take toward the attainment of any ad- 
vance in the development of human 
knowledge. 

Science and Philosophy 

This statement will recall to our minds 
a formulation made in the last century. 
Herbert Spencer wrote about common 
sense, science and philosophy. “Common 
sense,” he said, “is relatively unorgan- 
ized knowledge. The sciences are data of 
experience organized about certain par- 
ticular points of view chosen by the in- 

br 

raise the question as to the interrelation 
of the special sciences and so come to the 
task of philosophy.” 

This suggests a still further thought 
which comes from a longer way back, 
from one of the discussions of Plato, who 
suggested that it is not enough merely to 
add more and more data. But in addi- 
tion to this, Plato suggested, it is a nec- 
essary thing to be critical of our pre- 
suppositions. Let us ask: What are we 
taking for granted in making our judg- 
ments, in getting our data, and so in 
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fonzLulatingf our science? Is it possible 
to come to some suppositions that the 
human mind inevitably makes? This 
process of going beyond the data in steps 
of criticism is not merely a philosopher's 
concern. I find it in the Scientific 
Monthly for Juno, 1947. There are not 
only articles upon the exploration of the 
upper atmosphere by means of rockets; 
not only an article on the future of th<; 
science of animal breeding; but 1 find 
an article with the title : “A Layman 
Looks at Science” by James L. Chambliss. 
There is an article, *'The Problem of Plan 
and Purpose in Nature,” by G. G. Simp- 
son. A third is headed, “The Scope of 
Science,” by R. W. Gerard. 

Another reason for d(*aling with tlie 
problem we have before us lies in the sug- 
gestion given by an emin(*nt teacher of 
chemistry a few years ago in talking to 
a group of honor rreslimoii. Said he: 
“The fact that we have knowledge does 
not determine the use to Avhicli that 
knowledge will be ])ut.” Something else 
has to come in then, to decide what di- 
rection the knowledge will take. It re- 
minds us of the classic scene in the dia- 
logue of Plato, the Phaedo. Socrates is 
approaching the hour of liis death, sitting 
on the edge of his coucli rubbing his leg, 
and talking about how he happened to 
be there. Some people sjiid he was there 
because he had certain bones and mus- 
cles that brought him to that position; 
but his contention was that what really 
brought him was the fact that he liad 
certain ideals and aims for wliicdi he 
stood and for which he was willing to die. 

In all of this, what 1 mean to suggt^st 
is fundamentally the enlarging grasp of 
meaning which is necessary for the solu- 
tion of some of the humanly interesting 
problems that keep coming to all of us, 
including scientists; and with these we 
must reckon. 

Overlapping Areas 

My second point is this: If you go to 
the limit implied in this process of in- 
creasing the scope of human thought, you 
will inevitably come to some fields which 


have not in the past been included in the 
interest of science, applied or pure, so- 
called. You will come to those fields 
which have been included among religious 
and philosophic interests. 01^ course, 
your agre(!ment or disagreement with 
this statement depends on what you con- 
ceive to be the nature of religion; and 
your conception is important here. It 
revives an old dispute which has come 
down through the ages, again beginning 
in ancient times, the diilerencc of opin- 
ion between Lucretius and Lactantius. 
Both agreed that religion is derived from 
a word which means “to bind,” {ligare) 
and which appears also in the word 
“ligatui’c.” But the question between 
them was whether religion was something 
that bound man down to things properlj’ 
beneath him or tied him up to something 
higher than he. Lucr(*tius^ view w'as that 
religion ties a man’s mind down. What 
we want is liberty, and in thought only 
free thought is true. But the conviction 
of Lactantius was that the mind of man, 
and his personality, can bo tied to some- 
thing higher than himself as well as to 
something lower. 

This recalls also a contrast Ave lind iJi 
the classic Avork of Gicero: “On the Na- 
ture of the Gods,” where the earliest ex- 
tant definition of religion is based on a 
contrast with superstition. The recent 
book by Du NouAvy also describes the 
progress of civilization from supersti- 
tion to real religion. The function of 
true religion is to enlarge a man's out- 
look. Jlow, if Ave turn our interest in 
the direction of the infinite, could we 
fail to enlarge the outlook of the human 
mind? And to this enlargement we are 
to give expression in various fundamental 
Avays. Religion should enlighten the 
human mind, improve human values, and 
raise the standards of human conduct. T 
Avant to call attention to the fact that 
there is progressive as well as conserva- 
tive religion. There is a religious inter- 
X)retation which emphasizes the spirit in 
opposition to the letter of human satis- 
faction, which regards religious attitude 
as more important than the specific creed. 
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Philosophy and Religion 

Religion when it becomes reflective 
passes to philosophy, as you will see if 
you note the similarity in conceptions. A 
generation ago, we found religion deflned 
ns the conservation and creation of 
values. William James, from the philo- 
sophic point of view, defined philosophy 
ns our more or less dumb sense of what 
life honestly and deeply means. It 
takes no argumentation to point out the 
similarity of the motives in th(!se state- 
ments. And lot us acknowledge what is 
honest in Oriental religion as well as in 
Occidental, not only in the form's fa- 
miliar to us, but in forms less familiar, 
but on studj' found equally sincere. I 
do not mean to say the n'lative values of 
systems are to be ignored. We still may 
ask whether all honest systems bring 
equal results. I mean to say that there 
is possible a religion to be reached along 
the road most familiar to us. There is 
a religion of science, one which is not 
T.^'gative but positive in its attempt at 
solving the problem — whicli does not 
make tlie two fields exclusive* to each 
other, saying science must k(*ei) off re- 
ligion and religion keep oH science, and 
thus solve their problem. That is not 
what I mean. That is not what 1 believe. 

I believe there is a positive ty|ie of re- 
ligion free from the limitations of any 
particular form, but which emphasizes 
the fundamental spirit of the religious 
attitude. It is a religion which is not 
negative but positive, which does not 
dwell on the mysteries of existence, 
granting of course there are plenty of 
mysteries, but which rests its case upon 
understanding, trying to fulfill the mean- 


ing of the first commandment in the 
Scriptures, “Let there be light.” Light 
on the what? Light on the universe. 
Light on man. Such a religion may be 
approached by way of the discussions of 
such men as Eddington, Whitehead, and 
Du Nom\’y. 

Such a view acknowledges the positive 
side of human knowledge and an interest 
in humanity, not the negative aspects of 
existence, but drawing our actual conclu- 
sions from what we have achieved. It is 
a religion which is not ascetic but which 
gives itself to human service; not self- 
('cntered, but having its fundamental 
thought in loyalty. Fosdick in his state- 
ment of the essence of religion in terms 
of loyalty defines it as that object to 
which a man gives himself most com- 
l)letcly. Cicero, too, in his discussions 
in that distant day recognized the value 
of religion in the social order. Some 
cynics have said that it serves merely for 
keeping the common man down in his 
place. But its positive value lies rather 
in the bond it furnishes, tying human 
beings together into a group where peo- 
j)le support one another in spirituality 
and in practical cooperation. Cicero, in 
another happy phrase, said, “Piety, like 
the rest of the virtues cannot exist in 
nujrc outward pretense. With piety 
reverence and religion must likewise dis- 
appear. And when these are gone life 
soon becomes a welter of disorder and 
confusion; and I am inclined to think that 
the disappearance of piety toward the 
gods will entail the disappearance of 
loyalty and social union among men as 
well, and justice itself, the queen of all 
the virtues.” 



Experimental Stress Analysis in the^ 
Engineering Curriculum 

By WALTER W. SOROKA 

Associate Professor of Bngineerinp Design, University of California 


The severe war-time service imposed 
on mechanical equipment, particularly 
in aircraft applications, greatly accel- 
erated the development of the field of 
experimental stress analysis in industrial 
laboratories. This development was es- 
sential to a proper understanding of the 
behavior of machinery and structures 
under service loads well nigh approaching 
limit loads. Due to the complexity of 
the problem theoretical analyses were 
frequently too approximate and too un- 
certain for such close margins without 
substantiating evidence from an experi- 
mental analysis. It should not be con- 
strued from the above that experimental 
procedures were replacing analytical 
procedures; the experimental work pro- 
vided the necessary verification for 
theory, or else indicated how theory 
needed to be improved to fit the problem 
at hand. Experiment without the back- 
ing of theoretical preparation is fre- 
quently likely to be costly and fruitless; 
potentially it is dangerous, since it may 
present only one side of the story and 
that the wrong side. 

This natural and needed supplement 
to theoretical analysis appears to be 
spreading more generally into the lab- 
oratories of engineering schools. Young 
stress analysts need to have brought 
home to them the mutual interdepend- 
ence of theoretical and experimental 
methods. They need not only to under- 
stand and use the equipment whereby 
stresses and strains are measured, 
whereby stress and dynamical models 
are set up through analogies with other 


fields, but also to understand and inter- 
pret the results so obtained in terms of 
theoretical predictions for the selfsame 
problems. They need to experience the 
limitations and applications of both in 
order to gain a proper appreciation of 
the problems they will one day face in 
hard reality. 

A course in experimental stress analy- 
sis at the senior level provides the 
needed opportunity for a review of basic 
strength of materials and dynamics — a 
review that is highly effective because 
the discrepancies between predicted and 
actual performance cannot always be 
brushed off with an airy “Experimental 
errors” but frequently point out funda- 
mental misconceptions in a student’s 
background or lead to a realistic adjust- 
ment of a student's “assumptions” in the 
analytical solution of problems. 

Relations Between Strains 

Fundamentally, stress is largely inter- 
preted through measurements of strain. 
In general, these measurements are 
made at the surface of the part under 
test. This is a fortunate situation since 
the most important stresses are likely 
to occur at the surface. In view of the 
basic position occupied by strain analysis 
in experimental stress analysis, the first 
essential in setting the stage for labora- 
tory work is a thorough grounding in the 
relations of stresses to strains and of 
strains to each other. Young’s modulus, 
Poisson’s ratio, Mohr’s circle, principal 
strains, become watchwords in the 
young analyst’s vocabulary. 
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Although in practice the occurrence of 
systems of strictly plane stress is rather 
v unlikely, nevertheless the analysis of 
stress on this assumption is so wide- 
spread and yields results of such con- 
siderable utility that the theoretical and 
experimental aspects of plane stress 
analysis provide the backbone of the 
instruction in this course. 

The Mohr circle construction for the 
state of strain at a point in a two-di- 
mensional stress problem yields the 
relation 

C1.2 = J[€z +€„± V (€* ( 1 ) 

The syjnbols €* and €y represent the 
longitudinal strains in the directions of 
the arbitrarily-chosen reference axes 
X and y. These strains are readily 
measured by means of mechanical, re- 
sistance wire or other strain gages. The 
symbol represents the shear strain 
with respect to the reference ak'es. 
Shear strain is not directly measurable 
with the instruments ordinarily available 
to the experimental stress analyst. The 
symbols ci, €2 represent the principal 
strains, which are the values the stress 
analyst is really searching for. Usually, 
the directions of the principal strains 
are not known except through the 
relation 

tan 2flp = (2) 

€x €y 

where dp is the angle between the direc- 
tion of the principal strain ci and the 
reference direction x. The other princi- 
pal strain direction is, of course, at right 
angles to this one. If the principal 
stress directions were always known it 
would be a simple matter for the experi- 
menter to place his strain gages in those 
directions, measure ci and €2 and deter- 
mine the principal stresses, si and 82 from 
the relations 

€1 = ^(«i - MS2), 

( 3 ) 

€8 “ 4(S8 - tiSi), 


where E is Young’s modulus and /i 
Poisson’s ratio. 

Lack of knowledge of principal stress 
directions makes it impossible to deter- 
mine principal stress magnitudes by two 
strain measurements alone. A third 
strain measurement is required. Equa- 
tion (1) indicates this should be the 
shear strain 7*y. Unfortunately the 
available gages will not make this 
measurement directly. The students 
are shown that the problem may be 
solved by making a longitudinal strain 
measurement, 6n, in a third direction 
making an angle 6 n with the reference 
axis X. The relationship between Cn and 
the strains with resj)ect to the reference 
axes is 

*„ = ‘-^+^p'co 82 0 ,+^sin 20 .. ( 4 ) 

If the direction of the third measure- 
ment is taken lialf-way between the di- 
rections of the reference axes, i.e., 
On — 45 ®, then from Eep ( 4 ) 

“ 26n (Cx H" Cy) (5) 

and the relations (1) and (2) become 

*1.2 = 5[€j + €y 

±Vfe-e.)*+[&„-(6.+e,)]«l (6) 
tan 20 ^ = ~ (7) 

€x — 6y 

The three strain measurements nec- 
essary for the solution of the problem 
need not be made as indicated above, 
but may be made in any three prede- 
termined directions. The combination 
used above is so convenient and is so 
easily used in analysis that resistance 
wire gages are commercially manufac- 
tured, in which three independent grids 
of wire form a single unit, or “rosette,” 
arranged as above. Another commer- 
cial rosette arrangement is that in which 
the three gages are arranged as the legs 
of an equilateral triangle. These rosettes 
need but to be cemented to the surface 
at the point where principal stresses are 
desired. 



^64 EXPERIMENTAL STRESS ANALYSIS IN ENGINEERING CURRICULUM 


Strain Gages 

Following this briefing on the strain 
and stress relations the students arc 
ready to consider experimental means 
for measuring strain. The operation of 
tinkages in magnifying slight motions at 
he gage points into readable deflections 
of a pointer is readily absorbed. The 
Huggenberger and the Porter-Lipp ex- 
tensomctcrs illustrate the basic design 
and practical use of mechanical strain 
gages. Student interest is then strongly 
focused on the bonded resistance wire 
strain gage. The advent of the fine wire 
element bonded to a thin paper backing 
(frequently much smaller than a postage 
stamp) has resulted in a tremendous ex- 
pansion of the field of experimental stress 
analysis. Perha[)s no other develop- 
ment has been so instrumental in making 
possible the detailed analysis of strains 
under actual operating conditions. 

If a fine wire is stretched within the 
elastic limit, it undergoes an increase in 
length by virtue of its Young^s modulus, 
and also suffers a decrease in diameter 
due to Poisson\s ratio. For both these 
reasons the wire resistance should in- 
crease, assuming no change in resistivity 
of the wire material due to the effects of 
strain. The per cent increase in resist- 
ance divided by the per cent increase in 
length is the strain sensitivity or ‘‘gage 
factor” of the wire. Based merely on 
dimensional changes, the gage factor is 
1 + 2/i. For a Poisson's ratio of 0.35, 
the gage factor should be 1.70. Actu- 
ally, other unknown effects arise which 
result in true gage factors differing 
markedly from the theoretical value. 
The resistance wire strain gage most 
commonly in use for static testing has a 
gage factor of 2.00. Other commercial 
gages used for dynamic and vibration 
testing have gage factors in the neigh- 
borhood of 3.5. 

Blackboard discussions of Wheatstone 
bridge circuits for measuring the slight 
changes in resistance due to strain pre- 
pare the student for laboratory exercises 
in the use of resistance wire gages. 
Changes in gage resistance are due not 


alone to strain but also to temperature 
effects. Although commonly made of 
constantan wire and therefore having an 
inherently negligible temperature co- 
efficient of resistance, nevertheless the 
gage is bonded to a part whicR is likely 
to vary in dimensions with temperature, 
thereby imposing on the gage strains not 
caused by stresses. Tliese temperature 
strains might in some cases overshadow 
strains due to stresses. The problem of 
temperature compensation is resolved 
by the use of a dummy gage bonded to a 
block of the same material as the part 
under test and subjected to the same 
thermal conditions, or by use of another 
gage attached to the test specimen and 
connected in a manner which causes 
temperature strains to cancel each other 
in the instrument reading obtained. 
The latter method is accomplished by 
placing the two gages so that under the 
given load they are strained in opposite 
directions (e.g., toj) and bottom surfaces 
of a beam in bending, opposite helices of 
a shaft in torsion, at right angles to each 
other on a bar in tension). Temperature 
com])ensation in the latter manner leads 
to increased sensitivity in measurement 
--double sensitivity in the bending and 
torsion cases, an increase of 100/i per 
cent in the axially loaded case. 

Static Tests 

In the laboratory the students are 
enabled to verify the operation of strain 
gages of various types on simple test 
menbers wherein stresses and deflections 
could be accurately calculated from the 
applied loads. These include narrow 
tension specimens subjected to dead 
weight loading, a thin- walled tube sub- 
jected to bending and torsion independ- 
ently or in combination, a pivot-ended 
beam column, a double-cantilever beam, 
and a beam with partially restrained 
ends. The application to more difficult 
structural problems is presented in the 
measurement of strains in a portal 
frame, in a ring of rectangular cross 
section subjected to in-plSne and out-of- 
plane loads, a crane hook, open-section 
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beams of various forms, a plate subjected 
to concentrated tensile loads and thin- 
walled curved tubes subjected to bending. 

The strain gages used measure average 
strain over a finite area of specimen. 
When stress concentrations are present, 
the strain might vary so rapidly over this 
area that the gage reading might well be 
far below the peak value. This estab- 
lishes a need for a strain gage of length 
and width approaching zero. The stu- 
dent is introduced to two methods for 
approacliing this condition. One is the 
use of brittle coatings sprayed over the 
test area; the other is pliotoelasticity. 
In tlie former case, various coatings 
might be used. There is available com- 
mercially Stresscoat, a lacciucr devised 
expressly for such work. Students use 
Stresscoat 011 a thin plate under uniaxial 
tension, containing a circular hole and 
two elliptical liolcs with major axes at 
right angles. They follow with increAs- 
ing load the progress of cracks which 
Mppear in the Stresscoat at the calibrated 
strain. They are able to check meas- 
ured stress concentrationsa gainst the- 
oretical. A further application is illus- 
trated in- the use of Stresscoat on a 
complicated three-dimensional member 
such as a gear box casting or a pedestal. 

The important use of Stresscoat as an 
adjunct to the use of resistance wire 
gages is brought out. The use of rosettes 
involves considerable time, labor and 
expense. An appreciable saving in all 
three might be realized if principal 
stress directions were known in advance 
of cementing the gages to the .s])ecimcn. 
Stresscoat provides exactly this knowl- 
edge, since the cracks appear at right 
angles to the direction of maximum 
strain. 

In a laboratory devoted to experi- 
mental stress analysis the photoelastic 
method deserves a prominent place. 
In addition to a pin-point indication of 
stress distribution at' the surface, this 
method also provides for the determina- 
tion of stress throughout the interior of 
the specimen. One of the tremendous 
advantages of this method is the rapidity 


with which comparative studies of stress 
distributions might be made in two- 
dimensional models of machine parts. 
Surface stresses are quickly evaluated 
with the help of a calibration specimen 
which is preferably part of the model 
itself. With more work the stress dis- 
tributions throughout the specimen may 
be determined. Since in practice only 
the surface stresses are usually of sig- 
nificance, a designer may evaluate the 
effects of alternative designs almost as 
rapidly as the specimens could be ma- 
chined. Changes in a design may be 
reflected by corresponding changes in a 
single photoelastic si)ecimen and the re- 
sults of these changes photographed suc- 
cessively to form a permanent record on 
which to base a final decision. Since the 
])hotoelastic mctliod does indicate the 
stress at a point, it is very useful in 
(Ictcniiining regions of rapidly changing 
stress, i.e., in evaluating stress con- 
centrations. 

Other Tests 

Stress distributions due to static loads 
touch upon only one phase of experi- 
mental stress analysis. The student 
shouhl be introduced to the experi- 
mental analysis of problems in the flelds 
of dynamics, elastic stability, thermal 
stresses and residual stresses. That 
phase of experimental stress analysis 
concerned with residual stresses — those 
due to machining, welding, quenching, 
etc. — certainly has not received in school 
laboratories attention commensurate 
with the importance of the problem. 

The cantilever beam, the beam with 
partially restrained ends and the bent 
which already have been used for static 
tests provide an excellent introduction 
to dynamic strain gage techniques. In 
each case students obtain hysteresis 
diagrams under static loading, then 
apply a periodic force and measure fre- 
quency and amplitude in a number of 
ways, one of which is by the use of a re- 
sistance wire strain gage bridge and an 
oscillograph. The area of the hysteresis 
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loop provides a measure of damping 
and its slope a measure of the stiffness 
of the system. From these data calcula- 
tions of frequency and amplitude may 
be made to compare with measured 
values. An interesting problem is that 
of measuring and predicting the mode 
shapes of a pinned-free beam excited by 
rapidly moving the pinned end through 
a small amplitude. In connection with 
the vibration measurements students 
are faced with the task of estimating the 
fatigue life of the test pieces. 

The buckling of thin cylinders, of 
plates and columns, and the snap action 
of bimetal thermostats illustrate a field 
of problems in elastic stability. With 
regard to residual stresses the measure- 
ment technique is not as straightforward 
as in the other cases. Here the strain 
gage or brittle coating is applied to the 
specimen and then the stress relieved by 
carefully drilling a hole in the specimen. 
The appearance of cracks in the brittle 
lacquer or an indication of strain by the 
strain gage provides a measure of the 
original stress present in the member. 

X-ray diffraction methods for evaluat- 
ing residual stresses are discussed. How- 
ever, the apparatus is highly specialized 


and not generally available to stress 
analysts. 

Models 

It is not always possible to apply 
experimental techniques directly to the 
specimen of interest. The specimen 
may be unavailable, it may be too costly, 
or it may not be possible to place measur- 
ing devices on it. In such cases a model 
of the specimen offers considerable ad- 
vantage. Photoclastic models already 
have been discussed. Other types of 
models include wire models for struc- 
tures and plaster models for the study of 
castings. In pro))lems of stress and 
dynamics the electrical model provides a 
convenient method for studying the 
effects of variations of parameters. In 
the study of stress distributions the 
models are thin conducting sheets, 
either electrolytic or metallic. In the 
study of vibration problems the models 
are electrical circuits consisting of in- 
ductance, capacitance, resistance and 
source of electromotive force. With 
several variable elements available, hook- 
ups may be rapidly accomplished for 
studying a wide variety of impact and 
vibration problems. 


Sections and Branches 


The Allegheny Section of the American 
Society for Engineering Education met in 
the Cathedral of Learning, University of 
Pittsburgh on Friday, April 22, with 
Prof. R. C. Gorham, chairman, presiding. 

The program included talks by Dean 
E. A. Holbrook, President C. J. Freund, 
Professors G. Boomsliter and W. G. 
Crouch. The theme was ^^Bridging the 
Gaps.” 


The following officers were elected for 
the coming year : Chairman, D. M. 
Griffith, Bucknell University; Vice-Chair- 
man, D. F. Miner, Carnegie Institute of 
Technology; Secretary, W. D. Garman, 
Bucknell University; Representative on 
General Council, W. A^ Koehler, West 
Virginia University. 



Industry Develops Engineers* 

By T. B. JOCHEM 

Supervising Development Engineer, Cutler-Hammer, Inc. 

Milwaulcee, Wisconsin 

Editors’ Note: The following three papers are condeiiBations of reports 
prepared by tho Milwaukee Section of the A.8.M.E. on the general 
subject of aptitude testing and training of engineers in industry. 
A considerable amount of attention has been given to aptitude 
testing of incoming college freshmen^ but very little attention has 
been devoted to this subject at the exit end of the college career. 


The development of the engineer is a 
joint responsibility of the colleges and 
industry. During his college years the 
student can hope to acquire little more 
than a thorough knowledge of engineer- 
ing fundamentals. After graduation^ the 
engineer is faced with the problem of 
bringing the basic knowledge into hai- 
monious relationship wdth practical ap- 
plication. It is precisely here that the 
young engineer needs the guidance of a 
well-defined training policy in industry. 

Industry, since it draws heavily on the 
accumulated knowledge of the engineer- 
ing profession, has a definite responsibil- 
ity to promote and add to the store of 
engineering knowledge. By continued 
development of its engineering personnel, 
industry is discharging this duty in a 
most effective manner. Training in spe- 
cialized phases of the engineering pro- 
fession can best be provided in industry 
itself where this specialization is at a 
high level. In fact, this training is nec- 
essary for the most effective use of the 
student engineer’s talents. The fact that 
the engineer is devoting to industry 
unique and individual abilities, poten- 
tially unlimited in their capacity to pro- 

* Abstract of the paper presented before 
the Educational Session of the A.S.M.E. 
Convention, June 2, 1948. 


mote advanceinont of a company in its 
Held, justifies no small effort on the com- 
pany’s part in training the engineer for 
maximum effectiveness. 

The Survey 

In order to obtain information on the 
methods employed by industry in the 
Milwaukee area in training engineering 
personnel, a questionnaire was submitted 
to 75 companies requesting information 
on their programs in this regard. An- 
swers were received from approximately 
y 2 of those contacted. These answers 
were analyzed and the information 
grouped under four general headings: 
Cooperative Training, Graduate Student 
Training, In-company Activities for 
Engineering Personnel, and Out-company 
Activities. 

Cooperative Training 

Marquette University in Milwaukee 
provides a cooperative training course in 
its Engineering College involving three 
month periods of alternate work and 
study. The student enters the program 
at the completion of his sophomore year 
and continues on the plan until gradua- 
tion. Approximately 40 companies are 
cooperating with Marquette under this 
plan. 

s6r 
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Graduate Student Training 

The survey revealed the following grad- 
uate training procedures: 

(1) 27% of the companies provide a 
well integrated program involving work 
in various departmefits coupled with lec- 
ture periods. 

(2) 20% provide the work program 
but omit the lecture course. 

(3) 12% depend upon a limited train- 
ing under the supervision of the engi- 
neer's immediate superior. 

(4) 41% provide no I'ormal training 
of any kind. 

I'n-company Activities for Engineering 
Tersonnel 

(1) All companies listed conferences 
and meetings in the home office as a 
method of personnel training. 

(2) 75% of the companies distribute 
magazines, patents and letter r(*l(*uses on 
new products. 

(3) 50% regard attendance at conven- 
tions and industry meetings of impor- 
tance in personnel training. 

(4) 15% provide specialized training, 
engineering, economic and so(*ial, at an 
advanced level. 

Out-companjj Acti rifirs 

(1) 75% of the companies encourage 
membership in local and national engi- 
neering organizations. 10 stated that 
all or part of the dues are paid by the 
company. 

(2) 35% encourage the engineers to 
prepare papers for publication and 
presentation at technical meetings. 

(3) 50% sponsor or actively encourage 
their employees to enroll in specialized 
and advanced courses in educational insti- 


tutions. 25% pay all or part of the 
course fees. 

(4) 50% of the companies encourage 
their engineers to attend meetings and 
technical sessions of engineering groups 
and to actively participate in organiza- 
tion affairs. 

It is apparent from the survey that 
oidy about 50% of the companies are 
providing faeilities for developing engi- 
neers l)C‘yond the college level. That 
such training is ne('essary seems obvious. 
A program ol‘ a )nore or less formal na- 
ture is ijossible. in all companies, large 
and small, liriefly, such a i)rogram 
should include: 

(1) Orientation--ac(iuainting the engi- 
neer with the company, pioducts, 
etc.; 

(2) On-the-job training for at least 
short periods in each department; 

(3) liccturcs discussing the company 
products with emphasis on engi- 
neering asi)eels; 

(4) A testing of the student's knowl- 
edge at regular intervals; and 

(5) Final training in the department 
to which the engineer is assigned. 

A program of this nature, including all 
the phases but modified in details to fit 
into a particular company's organization, 
will provide effective and pi’ofilable 
training to new engineering personnel. 

Advanced training procedures are open 
to considerable variation. Those listed 
above indicate the general trend in an 
area in which there is a wealth of oppor- 
tunity for development of engineers in 
the form of numerous technical organiza- 
tions and excellent educational facilities 
at the post-graduate level. 



Milwaukee Plan of Aptitude Testing* 

By E. C. KOERPER 

Jiesearch Coordinator, A. 0. Smith Corporation, Milwaukee, Wisconsin 


What are the basic differences between 
the abilities oi’ individual engineers? 
Wherein is the difference betAveen a re- 
searcher, a development engineer, a pro- 
duction engineer tind an engineering su- 
j)ervisor? 

Much effort has been devoted to the 
problems of guiding, selecting and train- 
ing engineers. However, something seems 
to be lacking. Generally it is felt that 
most current personnel selective methods 
involved one or more of the following 
sliortcomings: 

1. Tlie utility of proven psychological 
test batteries is limited in that the short 
batteries tended to be merely ‘^go and no 
go gages^’ and the long batteries tended 
to become mere statistical summaries of 
I)sycliomctric jargon. 2. The use of pat- 
terned interviews Avas lacking. 3. The 
engineering jobs Avere poorly specified. 
This gave an inadequate basis for match- 
ing personal characteristics to job require- 
ments. 4. The growth factor of the 
(‘ngineer Avas disregarded. 5. The broad 
terminology of the test batteries, pat- 
terned intcrvicAvs, job specifications and 
progress evaluation lacked uniformity. 

Plan Objectives 

The viewpoint and approach of the Pro- 
fessional Development Committee of the 
Engineers’ Society of Milwaukee was 
primarily professional in that the objec- 
tives were the better selection, placement 
and development of engineers and engi- 
neering administrators toward their more 

* Condensation of Paper Presented at 
A.S.M.E. Education Session, Semi-Annual 
Convention, Milwaukee, June 2, 1948. 


effective utilization and recognition. The 
academic and industrial vicAvpoints were 
closely integi’atcd into it. The categories 
of "Engineers and Engineering Adminis- 
trators” are jointly treated becau.se of 
merging intere.sts. 

After tAvo years Avork the "Mihvaukee 
Plan of Personnel Development in Engi- 
neering” was defined to cover the follow- 
ing related objectives : 

1. Develop effective means for assaying 
and specifying the aptitudes, interests 
and personal qualities of individuals in 
all the variously related fields of engi- 
neering Avork. 

2. Develop a ('fnnprehensivo job speci- 
fication system foi* all engineering jobs 
to be used in conjunction with selection, 
guidance and training procedures. 

Participation and Arens of Interest 

In carrying out this rather ambitious 
program, believed to be the first of its 
kind, every effort Avas made to be scien- 
tifically sound — yet practical and broadly 
applicable. Toward that end the view- 
points, abilities, judgment and the efforts 
of the University, Industry, the Profes- 
sional Psy('hologi.sts, and the Professional 
Engineer Avere closely integrated. 

Program Activity 

The Plan revolves around the following : 

1. Psychological test batteries and their 
refinements. 

2. Patterned interview forms and tech- 
niques as an aid. 

3. Comprehensive workable job specifi- 
cation system to cover virtually all 
engineering jobs with lay descriptive 
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terms common to test batteries and 
patterned interview. 

4. Employee progress appraisal meth- 
ods. 

Basic Factors or Traits 

It was felt that if terms were kept 
sufficiently broad the basic characteristics 
of individuals and job requirements could 
be described by the following three char- 
acteristic groups of factors or traits: 

Preponderantly Technical 

1. Comprehension of engineering prin- 
ciples 

2. Level of technical knowledge 

3. Mathematical aptitude 

4. Organization of technical work 

a. For own execution 

b. For execution of others 

5. Knowledge and preparation of 
engineering plans 

6. Ability to deal with critical techni- 
cal details 

7. Scientific and research ability 

8. Clarity of expression in 

a. Speech 

b. Writing 

Preponderantly Psychological 

9. Self reliance and drive 

10. Social intelligence and tact 

11. Sales ability and interest 

12. Leadership in work direction 

13. Dependability in engineering work 

14. Professional aspiration and devel- 
opment 

Physical 

15. General physical characteristics, 
conduct and appearance 

Progress 

The following recommendations and 
references, ready for use, are obtainable 
from the Professional Development Com- 
mittee or from the AS ME Headquarters 
in New York : 

Aptitude Test Batteries — A Sum- 
mary ATB-1 

Preliminary Criteria for Trait Eval- 
uation PG-1 


Patterned Interview — Outline Form PIF-1 
Job Specification System — Prelimi- 
nary Outline JS-1 

Continuing the Plan 

The application of the Plan ctfti be car- 
ried on advantageously in the Lhrce fol- 
lowing areas: 

1. Engineering schools: A student's 
personal qualifications arc just as 
important as his academic accom- 
plishments. 

2. Industrial companies cooperating 
with all or any part of the Plan. 

3. Engineering societies for profes- 
sional development and guidance for 
its members. 

The integration of these efforts will 
help to develop the untapped potentiali- 
ties of the engineer. His place is critical 
in our modern industrial civilization 
which becomes more complex hourly. If 
we as engineers or teachers adequately 
utilize and direct our abilities we can take 
a leading place in developing the greater 
destiny of mankind. We must not do 
less. 

Most of the credit for this work goes 
to the following hard working committees 
and their chairmen : 

Test Batteries: 

Dr. K. U. Smith, Department of Psy- 
chology, University of Wisconsin 
(Chairman). 

Dr. G. S. Speer, Director, Institute for 
Psychological Testing, Illinois Insti- 
tute of Technology. 

Dr. Carl Wedell, Director, Bureau of 
Industrial Psychology, University of 
Madison. 

A. C. Sicbers, Director, Marquette Uni- 
versity Guidance Center. 

Job Specification System: 

R. Falk, Vice-President, The Falk Cor- 
poration (Chairman). 

Patterned Interview : 

E. C. Ulbricht, Employment Manager, 
Cutler-Hammer, Inc. (Chairman). 



University -Industry Relations in 
Developing Engineers* 

By WALTER P. SCHMITTER 

Chief Engineer j The Falk Corporation 
Milwaukee, Wisconsin 


Engineering training which aims at a 
realistic interpretation of the technical 
and sociological needs of modern complex 
society requires thorough correlation of 
the primary teaching pursuits of the uni- 
versity with the inlogrational efforts of 
industry. 

Current surveys indicate the absence of 
adequate cooperative activity in the sev- 
eral fields of engineering education and 
training. On the undergraduate level, 
an occasional talk, plant lour or summer 
employment sums up industry’s part in 
academic training. The undergraduate 
co-operative aims in the right direction, 
but suffers from under-development. 
Undergraduate evening college, sub-college 
engineering training and engineering cor- 
respondence courses are left almost en- 
tirely to individual initiative. Graduate 
engineering training, whether well devel- 
oped or informal, is usually taken over 
entirely by industry. Post graduate edu- 
cation includes industrial co-operation 
only when students work on industrial re- 
search projects. 

It is industry’s place to foster co-oper- 
ation with the universities by giving ex- 
pression to their requirements and by 
adequately training the young engineer 
after he enters the industrial field. 

In order that the entire field of engi- 
neering education and training be fully 
re-explored, a broad gage national com- 
mittee, representing industry and uni- 

* Condensation of paper presented at the 
A.S.M.E. Semi-Annual Meeting, June, 1948. 


versity, should be established with ade- 
quate funds for fulltime research and 
study. The objectives must include: 

1. Training of engineers in creative 
thinking; development of enterprise 
and resourcefulness. 

2. Providing more practical develop- 
ment; more actual skills rather than 
potential ones. 

3. Reducing the overall time required 
to produce an engineer capable of 
assuming responsible charge of engi- 
neering projects. 

4. Instilling cultural values, social atti- 
tudes, and the kinds of loyalties 
essential to a healthy industrial fel- 
lowship. 

Much of the activity carried on in engi- 
neering colleges can be relegated to pre- 
paratory schools. All oE the basic in- 
struction in elementary machine shop, 
pattern shop, foundry and weld shop 
could be obtained in the technical high 
school at an age where interests should 
be stimulated. Such preparation would 
permit more advanced and more practical 
instruction in the university to the de- 
gree that student engineers could par- 
ticipate in actual industrial cooperative 
endeavors. Many industrial problems 
could be delegated to the laboratories of 
technical schools and under certain con- 
ditions consulting help from the staffs 
could be utilized. 

Fundamentals, rather than specializa- 
tion and non-essentials, should be stressed 
in the University. Specialized and ap- 
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plied subjects should 1)o condensed and 
confined to the basic courses and more 
intense study f^iven to ineclianics and 
technological methods. 

Since an engineer's greatest value is in 
his creative talent, original thought 
should be encouraged in the university. 
The trainee should liave less respect for 
prevailing concepts as to what cannot be 
done. 

Although technical knowledge is pri- 
mary, the cultural background essential 
to development of the “whole man’' should 
be grounded in the scholastic environ- 
ment of the university. 

The present temhuiey to draw indus- 
try and university togellier is reflected in 
academic memhersliip tor professors in 
manufacturing associations, as well as 
several cooperative programs currently 


shaping up. Milwaukee industry and 
the University of Wisconsin are co- 
operating on a plan for a Master’s De- 
gree in Engineering for industrial men; 
however, each works independently in 
many respe(;ts. Master’s “in industry,” 
the Allis-Uliahners Plan, is a highly de- 
veloped program arranged Avith Illinois 
Institute of TecJinology. Key-man train- 
ing, the Falk Plan, i)rovides intensive 
education in company operations with 
monthly, all-day seminars under profes- 
sional guidance. 

A reoriented, co-ordinated program for 
development of engineers can he expected 
to provide men who will make essential 
contributions to the technical resources 
of society and also exhibit a civic con- 
sciousness along with a quiet devotion to 
I he American ])atlern of life. 


College Notes 


The appointment of Albert 0. Hill as 
director and Jerome B. Wiesner as asso- 
ciate director of the Jtesearch Labora- 
tory of Electronics at the Massachusetts 
Institute of Technology was announced 
by Dr. James It. Killian, Jr., president of 
the Institute. Professor Hill, who has 
been associate director of the laboratory, 
succeeds Julius A. Stratton, whose ap- 
pointment as provost of the Institute was 
announced recently. Professor Wiesner 
has been assistant director. 

Pomona College of California and 
Wesleyan University in Connecticut have 
joined the Massachusetts Institute of 
Technology in a plan for combined lib- 
eral arts and technological study. Dr. 
James R. Killian, Jr., President of the 
Institute, announced. The combined plan 
of study now includes 14 liberal arts col- 
leges, all of which cooperate with the 
Institute under a plan jointly established 
in 1936. Under the arrangement, stu- 
dents of high academic standing may 
pursue a specially-planned course for 


three years in any of the i)articipating 
liberal arts colleges and thc‘n complete the 
requirenumts for a sci(‘ncc, engineering, 
or city planning degree in two years at 
the Institute. A degr(*c in architecture 
requires three years’ additional study at 
M.I.T. Both a B.S. degree from the In- 
stitute and a B.A. degree from the liberal 
arts college are awarded on completion 
of the program. 

Carl C. Chambers, professor of elec- 
trical engineering at the University of 
Pennsylvania, has been appointed acting 
dean of the University's Moore School of 
Electrical Engineering for a one-year 
terra it was announced yesterday by Har- 
old E. Stassen, President of the Univer- 
sity. Dr. Chambers will succeed Harold 
Pender who has had a distinguished career 
as Dean of the Moore School since 1923 
and who will retire from the deanship on 
July 1st, when Dr. Chambers' appoint- 
ment becomes effective. Dr. Pender, 
however, will have assoeij^tion with the 
University as consultant. 



Writing Technical Reports* 

By KENNETH A. KOBE 

Professor of Chemical Engineering, University of Texas, Austin, Texas 


The ^'problem” of teaching a student 
to write technical reports so that indus- 
try is satisfied with the man wlien lie 
conies fo them is one which lias been 
treated with varying degrees of indiffer- 
ence. 'N'es, its importance is recognized 
and most schools attempt lo do something 
with varying degrees of success but the 
complaint of industry has not changed. 
Back in 1937 Chemical Industries ran a 
series of articles (/) on ^‘Wliy Chemists 
Get Fired,” and the statements presum- 
ably apply to all technical men. A criti- 
cism repeati'd again and again by execu- 
tives of chemical companies can be 
epitomized by the statement of Robert 
K. Wilson, then president of the Pan- 
American Pctrol(*um and Transport 
Company and now Chairman of the 
Board of Directors of the Standard Oil 
Company of Indiana, “In my experience 
the greatest weakness of the average 
chemical engineer today is in the lack of 
ability to assemble a good report which 
is at once well organized, clear and per- 
suasive.” 

That the complaint in 1948 is no dif- 
ferent than in 1937 is shoAvn in an edi- 
torial [2) which summarizes the state- 
ment of a number of executives. Willard 
Dow, President of the Doav Chemical 
Company states: “The average engineer 
is most inadequately equipped to express 
himself in the English language.” 

This criticism is not directed merely at 
the four-year graduate. The- American 

* Revised from a paper presented before 
the ASEE Summer School for Teachers of 
Chemical Engineering, Madison, Wis., Aug. 
30, 1948. 


Chemical Society Committee on Profes- 
sional Training found in its survey of 
graduate training at the doctorate level 
(.V) that chemical industrial research 
c»xecntives were still asking for the same 
thing: “Industrial research is badly in 
need oC men who possess . . . the ability 
to express conclusions and substantiate 
them convincingly, cither orally or in 
writing and in terms adapted lo the back- 
ground and thinking processes of those 
jiddressed.” 

The situation is one that calls for con- 
sideration, discussion and positive action 
on the part of engineering faculties. 
Possibly there has been too much discus- 
sion, which led Dean Sherwood of MIT 
lo close the round table discussion on 
Chemical Engineering Education at the 
Detroit meeting (1947) of the AIChE 
Avilh the remark: “We had better adjou'Ti 
before someone brings up the subject of 
report writing.” Can Mark Twain's 
(luip about the weather be transposed to 
us on report writing? Arc we always 
talking about it but never doing any- 
thing? 

Special Knoidedge or Literature 
Appreciation 

Two attitudes towards technical re- 
port Avriting appear to be prevalent. The 
first, frequently hold by technical men, 
Avas recently presented in an article by 
Nichols (4) : 

order to write a good technical re- 
port, the author must thoroughly under- 
stand the subject upon which he is report- 
ing. Bad technical reports are almost 
always the result of inadequate understand- 
ing of his subject by the author. ' ’ 
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That this view is not shared by the pro- 
fessor was shown by letters of protest to 
the editor. 

The second attitude is that frequently 
held by members of departments of Eng- 
lish who have had but slight contact with 
technical men and their needs. They be- 
lieve that if the freshman engineer is 
presented with the fundamental prin- 
ciples of intelligent Avriting and careful 
reading of masterpieces of English 
literature, then lie should be able to pre- 
sent his ideas clearly and logically in a 
technical report. Most technical men 
will refute this viewpoint. 

What is Being Bone 

Before a solution to the problem is 
proposed, let us examine Avhat is being 
done by the departments of English and 
of chemical engineering in the 53 schools 
accredited by ECPD in chemical engi- 
neering. A questionnaire was sent to 
both departments in each school and the 
replies were tabulated. They show : 
Schools requiring a special course in 


technic<*il writing 15 

Schools having available as an elective 

a course in technical writing 13 

Schools at Avhich no such course is avsiil- 
able 25 

Total 53 


It is seen that about one quarter of the 
schools believe that a course in technical 
composition above the freshman level is 
sufficiently important so that it is re- 
quired, another one quarter of the schools 
have such a course available as an elective, 
but one half of the schools do not con- 
sider technical writing to be of sufficient 
importance to offer such a course to tech- 
nical students. 

The departments of chemical engineer- 
ing claim that they are not derelict in 
their duty, they “make the student write 
reports.” Usually the preparation of 
chemical engineering reports is in con- 
nection with courses such as unit opera- 
tions laboratory, plant design, process 
development, special problems or thesis. 
The department gives the student some 


instruction sheets that show the form de- 
sired and prescribe certain arrangements 
and information that must be present in 
the report. The standard of excellence 
required for reports varies from school 
to school and from instructor to instruc- 
tor within the school. The correction of 
the report and the assistance given to the 
student to enable him to improve his 
work again vary greatly, particularly 
with the interest, ability, and time avail- 
able to the instructor who grades the re- 
port. The instructor usually gives the 
grade on the basis of the technical ma- 
terial contained in the report and the 
correction of report form and composi- 
tion is incidental to the technical mate- 
rial. Frequently the instructor is a 
graduate student in chemical engineering 
whose training in English is no greater 
than that of the student whose report he 
is grading. It may be a case of the 
blind leading the blind. This practice 
docs not permit the student to have the 
benefit of advice from someone skilled in 
the use of English and particularly in 
technical reports. 

What More Can Be Done 

There is no doubt that the various engi- 
neering departments have in their reports 
for laboratory work, design, special 
problems and the like, the mechanism 
by which report Avriting excellence can 
be ingrained into the student. There is 
a number of ideas that must be adopted 
by engineering departments in order to 
achieve the desired results. 

The attitude of every engineering in- 
structor must be that report writing is of 
the utmost importance. Every instructor 
must impress his students' with the fact 
that reports must not only be satisfactory 
technically but also satisfactory as a re- 
port. Reports not in proper form or 
unsatisfactorily written should be re- 
turned for correction before the techni- 
cal material is graded. In answers to the 
questionnaire previously mentioned the 
instructors in English frequently men- 
tion as a hindrance to good report writ- 
ing the indifferent, or worse, attitude of 
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the engineering instructor. This atti- 
tude cannot be tolerated by a depart- 
ment or college of engineering. 

A form sheet showing how the instruc- 
tor desires the report presented should 
be given to each student. Some may 
decry this as copybook work and refuse 
to use such forms for fear of ^^stifling 
the initiative of the student.” To show' 
a man one way of doing a tiling correctly 
docs not stifle his initiative, and this pro- 
cedure is used in industry. The student 
is told that a certain report form is re- 
quired for a laboratory course and an- 
other form is required for a. special 
topics course. He is shown a number of 
report forms used in industry so that he 
can see their variation from company to 
company. He sees that no one form 
meets all requirements of industry and 
that he must be sufficiently adaptable to 
satisfy whoever may be his employer. At 
the University of Texas every instrud.or 
in chemical engineering operates a de- 
partment of the hypothetical Unitex 
Engineering Corporation. In Ch.E. 64, 
Unit Operations Laboratory, the instruc- 
tor tells the student that Department 64 
desires his experimental work to follow 
a certain form; in Ch.E. .378, Organic 
Technology, the student is told that De- 
partment 378 desires his economic and 
engineering surveys to follow a more 
formal form suitable for a client of a 
consulting Arm. The attitude of the in- 
structor and the foi’m sheets given the 
student (when illustrated by form sheets 
used in industrial concerns) leave no 
doubt in his mind that he must produce 
good reports. 

An assistant trained in English should 
be added to the staff of every technical 
department. This man or woman should 
possess a thorough training in English, 
preferably be majoring in this subject, 
and have a liking or sympathy for tech- 
nical composition. Most of all he should 
have the desire to see the technical stu- 
dents improve their English under his 
supervision. The engineering instructor 
is perfectly competent to correct the 
mathematics that his students use, but 


his shortcomings in English must be real- 
ized by himself and his departmental ad- 
ministration so that proper assistants can 
be hired, f 

This plan has operated successfully in 
chemical engineering at the University of 
Texas. The department decided that it 
would provide an assistant who would 
review the unit operations laboratory 
reports for English. This consisted of 
more than reading the report and mark- 
ing misspelled words and improper punc- 
tuation. The assistant was provided 
with a number of small rubber stamps t 
that provide a notation for the most com- 
mon errors found in the report. In ad- 
dition to the stamped or written notation, 
small paper slips are provided that con- 
tain a short statement of the correction 
necessary. In this way the student 
learns what is wrong and, more impor- 
tant, how it should be done correctly. 
Failure to provide this latter material 
is the common error of present correc- 
tions made by technical men. The report 
is given a rating in English by the as- 
sistjint who evaluates this before the re- 
port is graded for technical content. 
The course instructor then grades the 
technical content and gives the report a 
Anal rating. The student may have a 
conference wuth the assistant if he desires 


t The survey showed that at two schools 
excellent cooperation existed between de- 
partments in engineering and English. At 
the State University of Iowa a grader is 
supplied by the Department of English for 
under graduate laboratories in mechanical 
and electrical engineering. Each report is 
graded for English and fifteen per cent of 
the final grade is allotted to composition. 
At the University of Washington, labora- 
tory reports may be sent to the Department 
of Humanistic-Social Studies, a department 
within the College of Engineering, to be 
graded. As many as 4000 technical papers 
have been corrected during a year. The 
technical instructor may use the corrections 
as he sees fit. 

t This system was introduced to the 
writer by Professor A. V. Hall of the De- 
partment of Humanistic-Social Studies of 
the University of Washington, Seattle. 
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to discuss Ills report and secure further 
suggestions for its improvement. Student 
reaction to this system has been favorable 
because it helps them improve their tech- 
nical writing. 

What Can Induatry J)o? 

Industry itself is not entirely blameless 
when it criticizes an employee for an in- 
ability to write a report aeceplable to the 
particular comi)any for which he works. 
What has it done to help this man write 
better reports? If industry places the 
emphasis on report writing that it ap- 
parently docs, then it too should have a 
program to train the new employees to 
write satisfactory i-eports. 

Industry must make its attilude known 
to the undergraduate stiuhmt. The in- 
structor can repeat time alter time to the 
student that industry wants ch‘ar, con- 
cise reports, but the student still regards 
the remarks as triviality. Let the per- 
sonnel representative from tlu* large cor- 
poration make the same I’emarks, let him 
inquire of the student being interviewed 
as to his ability to write reports, then this 
matter assumes an importance in the 
mind of the student. If industry wants 
men who can write good reports it must 
help convince the undergraduate student 
that he must write good reports in his 
technical courses. 

When the new employee is called upon 
to write his first report, he usually has 
for a guide a report previously written 
by some member of the organization. It 
may have in it all of the faults about 
which industry complains. Each com- 
l^any should prepare a report on report 


writing that can be given to the new em- 
ployee to show him what is wanted. 

The report on report writing should be 
supplemented by several classes on re- 
port writing. The men wdio are, demand- 
ing good reports should tell their subordi- 
nates what they want and what the wiitcr 
should do to produce excellent reiJorts. 
If the executive is unwilling to take the 
time or cannot tell his men what he Avants, 
then his criticism of their elTorts is un- 
justified. 

Summary 

Students in technical courses Avill pro- 
duce excellent reports if (1) they are 
shown what is expected in a report, (2) 
they arc convinced that the instructor will 
accept only a good report, (3) their re- 
port is given constructive criticism by 
competent individuals. Such attitude and 
supervision have proved that engineers 
can write good reports. 

Industry itself should set up a con- 
structive program to aisist the young 
engineer in learning the forms and pecu- 
liarities of the com[)any for which he 
works. 
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A New Teaching Aid in Mechanics’ 

By D. T. WORRELL 

Assistant Professor of Mechanics, West Virginia University 


The SR-4 Electric Strain Gage has 
been used widely in research but this ver- 
satile tool should not be overlooked as a 
means of demonstrating the principles ot‘ 
mechanics to sludenls. To this end, a 
small beam with SJI-4 gages attached, 
logether with associated equipment, is 
used in the classroom at West Virginia 
University — lirst-hand evidence to the stu- 
dent of stress, strain and moment distri- 
bution in a beam. 

The instructor midces this demons! ri- 
tion after tlie students are drawing mo- 
ment diagrams. The beam is placed on 
supports, the other eejuipment set up and 
the gages balanced with no load on the 
beam. The studemts are asked to specify 
the loading, whicdi is made with several 
small, hooked, tlat W(*ights for uniform 
load and larger weights for concentrated 
load. The moment diagram is drawn 
for this loading. Students then operate 
the switching and read the output of the 
gages, which are closely spaced all along 
the length of the bottom of the beam. 
When the (dass sees a plot of the gage 
readings versus length along the bcfim 
and its agreement with the moment dia- 
gram previously drawn, something of the 
mystery and mental reservations associ- 
ated with moment diagrams seems to dis- 
appear. 

Later the same ai)paratus can be used 
to show the effect of fixed ends (and the 
difficulty of atlaining perfect fixity), of 
overhangs, and of more than two sup- 
ports. Superposition is demonstrated by 

* Presented at Allegheny Section Meeting, 
ASEE, Morgantown, W. Va., October 16, 
1948. 


rebalancing the gages after one load is in 
l)lace, then reading tlio gages after a dif- 
ferent kind of load is added. Gage out- 
put will be for the additional load only. 

In the laboratory wliere heavier loads 
are available from testing machines, 
gages spaced along the depth of a beam 
may prove to students that stress and 
strain vary directly as the distance from 
the neutral axis. At the same time 
stresses calculated from measured strains 
by s = Ee arc used to verify the flexure 
formula s^Mc/J wilhin 1%. 

The beam used in the classroom demon- 
strations is of steel, wide, deep 
and 27" long. Concentrated loads of 30 
})Ounds or distril)uted loads of 3 pounds/ 
inch produce stresses of the order of 
15,000 lo 20,000 psi. Type A-1 gages 



Fig. 1. 
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were attached to the bottom of the beam, 
spaced apart. (Future design 

should consider shorter gages on alumi- 
num.) 

The basic circuit is the Wheatstone 
Bridge of Fig. 1. A i is an active strain 
gage; P is a commercial 2 ohm poten- 



P 

Fia. 2. 


tiometer for coarse balance of the bridge ; 
Bi is a strain gage mounted on a small 
cantilever beam, the end of which is 
forcibly deflected by a screw to obtain 
fine balance of the bridge; C and D are 
inactive strain gages; G is a ^sensitive 
galvanometer (0.059 micro-amps/mm) 
and V is a 6 volt lead storage battery. 

For seventeen active gages on the 
beam, seventeen bridges are needed. 
With legs C and D common to all, A 2 , P 2 
and B 2 , An, Pa and Ba, etc., arc connected 
parallel to At, Pi and Bi as shown in Fig. 
2. The moving arms of potentiometers P 
are connected to a seventeen point se- 
lector switch. The legs B and their canti- 
levers, the potentiometers P and the 
selector switch are all mounted in a single 
switching and balancing unit. Standard 
octal radio tube bases and sockets are 
used to connect the cable from the gages 
on the beam to the balacing unit. The 
SR-4 Control Box galvanometer was 
used in this apparatus and contains the 
legs C and B; x, y, and z of h’lg. 2 cor- 
re.spond with the lettering A, C and B 
respectively on the terminals of the Con- 
trol Box. 

For a demonstration, all connections 
are made, the beam placed on supports, 
the selector switch set to each position in 
turn while the coarse and flue lialance arc 
used to zero the galvanometer. (Reduced 
voltage is used until a coarse balance is 
obtained on all bridges.) Then with any 
load on the beam, the selector switch set 
at each position in turn, the galvanometer 
deflections read arc proportional to bend- 
ing moment along the beam. 




The Mechanics Laboratory* 

Should It Be a Materials Testing Laboratory or a Place for 
Demonstrating the Principles of Applied Mechanics 
and Strength of Materials? 

By FRANKLIN L. EVERETT 

Associate Professor of Engineering Mechanics^ University of Michigan 


The title of this paper is so complete 
in its description of tlie subject, and your 
acquaintance as eiif^inoerinf? teachers with 
the operations of the meclianics laboratory 
so jjfcrieral, that it hardly seems necessary 
or possible to add much new material 
here. However, it is possible that such a 
paper as this may help to "ive the 'very 
old subject ot the mechanics laboratory 
a refreshed interest. 

For tlie purpose of this pai)er, it ap- 
pears ])est that consideration be excluded 
upon such laboratory subject matter as 
statics, dynamics, vi})rations, hydraulics, 
fluid mechanics, fatij^^ue of metals, creep 
of metals, photoelasticity and graduate or 
special research Avorks. The scope of this 
paper will, therefore, be confined to tlie 
laboratory experiments and instruction 
associated with the theory course com- 
monly known as Strength of Materials. 

In order that we may be better quali- 
fied to appraise later the mechanics labora- 
tory situations which rajiy offer the great- 
est advantages to the students in engi- 
neering, we should properly examine the 
present courses which are being given in 
testing the elastic properties and strength 
of engineering materials. As a basis for 
study, an analysis was made of the work 
which is being done in the mechanics 
laboratories of the one hundred twenty- 

* A paper presented before the Mechanics 
Division of the American Society for Engi- 
neering Education, Annual Meeting, Austin, 
Texas. June 16, 1948. 


nine engineoi'ing colleges in which there 
exist accredited courses of instruction ac- 
cording to the 1043 Report of the Engi- 
neering Council for Professional Develop- 
ment. 

The latest available catalogues of all 
129 engineering schools having accredited 
departments were studied. From the pub- 
lished description of the courses offered 
by these schools, it was found that me- 
chanics laboratory courses were offered 
in 110 or 85 per cent of these schools. It 
was de(*i(l(*d to resort to the use of in- 
formation from the school catalogues 
rather than to obtaining data from direct 
questionnaires addressed to the instructors. 
Complete data were cjisily accessible 
without introducing the possibility that 
the information Avould be influenced be- 
cause it Avas known to be used in a special- 
ized camparative study. 

Extent of Mechanics Laboratory Courses 

The study revealed that the mechanics 
laboratory courses Avere being taught in 
the various departments as follows: 

Mechanics Laboratory 
Offered in Schools 


Department 

No. 

% 

Civil Engineering 

54 

49 

General Engineering 

7 

6 

Mechanical Engineering 

17 

16 

Mechanics 

22 

20 

Other 

10 

9 


110 

100 
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It is seen that in about one-half of the 
schools, the Civil Enfjineerinj^ Depart- 
ment is responsible for the instruction of 
whatever students take the laboratory 
work in mechanics. It is probably a rea- 
sonable assumption tliat the teaching is 
largely from the viewpoint of the Civil 
Engineer. 

The number of credit hours allowed 
toward graduation varies in the different 
institutions. In order to approximate a 
standardized basis for comparing the 
amount of academic credit, one hour of 
credit was assigned for each hour of 
lecture and one credit hour was assigned 
for each three clock hours of laboratory 
work. The distribution of credit allowed 
for mechanics laboratory courses is given 
as: 


Sohoolfl OfTeriiiK 
Mc'ch.anica La.})orat<>r.v 


Hours of Credit 

No. 

% 

1 

G2 

56 

2 

25 

23 

3 

0 

8 

Questioned 

14 

13 


no 

100 


The catalogue descri]otion is some cases 
left some doubt just what work was re- 
garded as theory and what as lal)oratory. 
Although ill the majority of schools one 
credit hour is allowed for the mechanics 
laboratory, it is significant that many 
schools devote a substantially greater 
amount of time to this work. 

Content of Courses 

A careful reading was made of the sub- 
ject matter given in tlic catalogue descrip- 
tion of the mechanics laboratory. The 
following classifications of the content of 
the courses were based on designating the 
term (1) “Testing Materials” to include 
work mainly of the kind wherein destruc- 
tive tests were made of materials and 
where also standard A.S.T.M. specifica- 
tions were studied and the term (2) 
“Principles” to mean tests and demonstra- 
tions of chiefly elastic behavior of ele- 
mentary structural and mechanical mem- 
bers under various types of loading in 


direct correspondence to the usual sub- 
ject material covered in the theory course 
in Strength of Materials. Tlie nature of 
the laboratory work can be seen in the 
following table: 

Nature of Mechanics ocnooia 


Jiaijoratory 

No. 

% 

Testing Materials 

63 

57 

Principles 

0 

0 

Testing Materials and 

33 

30 

Principles 



Questioned 

14 

13 


no 

100 


It is obvious that testing materials is 
taught in most schools and it is probably 
a fair presumption that some testing ma- 
terials is a part of all mechanics labora- 
tory courses. 

Textbooks 

A further investigation of existing 
conditions relating to instruction in the 
ineehanies laboratory was made by ex- 
amining the textbooks and labovato]^ 
manuals. Various publishers of engineer- 
ing books were asked to suggest what 
suitable l)ook.s and manuals they offer.* 
Keplies Avcrc received from all oC the 
publishers and the summary of the study 
of available laboratory books is as fol- 
lows : 


SuT)ject Matter 

Mcclinnics 
l.aboratory Jiooks 
No. % 

Tejsting Materials 

4 

44 

Principles 

1 

12 

Testing Materials and 

4 

44 

Principles 

9 

100 


Practically all of the textbooks and 
manuals generally available for instruc- 
tional purposes in the mechanics labora- 
toi^ deal with the testing of materials. 
It is known that, in addition to the above 
books which were covered, there do exist 
notes, pamphlets and other locally used 
laboratory literature. It appears that 
there might be room for other laboratory 
books and manuals primarily^ directed to- 


* See bibliography at end of paper. 
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ward encouraging laboratory exercises and 
demonstrations of the fundamental prin- 
ciples taught in the theory course of 
Strength of Materials. 

Paradox 

There is undoubtedly very sound rea- 
soning behind the teaching of testing ma- 
terials. Materials used in the construc- 
tion of structures and machines will fail 
either by excessive distortions or by actual 
fracture if they are subjected to too great 
loadings. It is the responsibility of the 
design engineer to anticipate the loads 
and other operating conditions and to 
employ materials and shapes which can 
be expected to withstand the imposed 
situations. The testing of materials to 
ultimate destruction, like the subject of 
Civil Engineering as a whole, possesses 
that pioneering attribute wherein a broad 
picture of the new unexplored situation 
must be gained with reasonable speed,^ ef- 
fort and economy. The general charac- 
teristics of materials under various types 
of tension, compression, bending and twist 
can be determined in the testing materials 
laboratory. 

Like the professional fields which deal 
in detail analysis such as mechanical, 
aeronautical, mechanics, it appears that 
much is to be learned of the fundamental 
behavior of structures and machine parts 
which are stressed elastically in practice. 
Furthermore, the mechanics laboratory 
has become associated with the theory 
course in Strength of Materials. Perhaps 
there is a chance for some confusion in 
our thinking because in the theory course 
of Strength of Materials practically all of 
the subject matter deals with the elasticity 
of materials and a negligible amount of 
time is spent on the strength properties of 
materials. In the mechanics laboratory 
course, however, it is the common practice 
to devote the prime effort to tests beyond 
the limit of elasticity. Former Dean 
M. E. Cooley of the University of Michi- 
gan in emphatically describing the early 
days of the mechanics laboratory said, 
“They broke just about everything they 
could find.” 


Content of Modern Laboratory Courses 

The mechanics laboratory which would 
be devoted to teaching students the prin- 
ciples commonly formulated in the theory 
course in Strength of Materials should 
properly include various basic test exer- 
cises, demonstrations and models which 
can be loaded in the elastic range. The 
student should be able to see easily for 
himself the type of elastic distortions that 
result from the loads he himself applies, 
what distortions occur, and he should 
determine with simplest means the stresses 
which arc induced as a result of the load- 
ings. The idea of permitting the student 
to work as an individual is important. 
His acquaintance with the test model 
should be intimate and should not be as a 
member of a larger group to which the 
demonstration is made by a teacher. The 
testing apparatus consisting of the ma- 
chinery and auxiliary apparatus should be 
made an insignificant part of the exercise. 
As far as possible, loadings should be 
made by means of dead weights and defor- 
mations should be read on scales and pro- 
tractors. 

Examples of Exercises 

A few examples will be given of test 
exercises which may be presented to the 
student in the mechanics laboratory de- 
voted to a study of the principles of 
strength of materials. 

The simple tension of a rod is illus- 
trated in Fig. 1. The student can take 
the measurements of the wire. Either 
the deflection, 8, of the weight can be 
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calculated by assuming a value for the 
modulus of elasticity, E, or the value E 
can be determined by measuring 8 for test 
values of the load. The angle a of in- 
clination of the wires with the horizontal 
can be varied. It should be noted that 
the relation between the various factors 
is given by: 

. m 

2A E sin^ a ’ 


LOAD 



iTjo. 3. Horizontal shear in a beam. 


in which W is the load and A and I the 
area and length ol‘ each wire respectively. 

A thin cylindrical drum with hemi- 
spherical ends serves to demonstrate 
strains which are influcmced by the Pois- 
son’s ratio, /A, efTect. The strains, which 
may be observed by means of electrical 
strain gag(»s, for instance, as shown in 
Fig. 2, are found to be: 

fii = ( I — >*) on tlic lieinisphcrioiil 

ends, 

C 2 « (2 - g) (iiicuinferontially on tlie 

cylindrical wall, 

VT 

(1 — 2/x) longitudinally on the 
cylindrical wall, 



Fig. 2. Thin drum with internal pressure. 


where p is the internal prc.ssiirc, r the 
average radius and t the wall thickness. 
It should be noted that the stresses arc 
not simply found by multiplying these 
strains by the modulus of elasticity E. 
The stresses are : 




2 



Horizontal shear in a beam is demon- 
strated by the use of siicli a model as 
shown in Fig. 3. If the well-fitting wedges 
or pegs are rcmioved the maximum de- 
flection of the b(‘am is I'our times the ile- 
flection when the wedges are in place. 
The student will rearlily observe that Ihc 
wedges play an important part in pre- 
venting sliding. 

A cantilever beam kit of pieces of vari- 
ous cross-sections, Fig. 4, will furnish a 
considerable help in the study of dofl(‘('- 
tions. It should be made possible to ro- 
tate the fixed end of each beam so as to 
permit various orienlations of the load 
tlirough the centroid of the cross-sections. 
Defleotions are of particular interest in 
the case of the s(]uare cross-section whcM-e 
they are inde])(*n(lent of the orientation of 
the load and the channel where skew- 
bending develops wlien a load is applied 
at the centroid and in a direction initially 
parallel to tlie face; of the w'ob. 

In Fig. 5 are shown three cantilever 
lieams which illustrate the cliaracteristics 
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Fig. 4. Beams of different cross sections. 
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A simple illustration of combined bend- 
ing and torsion loading is afforded in the 
case shown in Fig. 7. Both vertical de- 
flection and angular rotation can be cal- 
culated analytically and measured experi- 
mentally. 



Fin. 5. Iicnma of v.-iriablo cross section. 


of beams of so-called “eonslant strength.” 
Several interesting characteristics of these 
beams may he summarized in the follow- 
ing table in which ratios are expressed. 


Tyixs 

Maxiinuiii 

Aiij?le 

Mnxiiiinni 

DcHi'clion 

W (ji'Klit 

l^rismaiical 

1 

1 

J 

Wedge (top view) 

2 

1.5 

0.5 . 

Farabolic (side 

4 

2 

0.67 

view) 





A beam composed of two materials, 
Fig. (), permits the study of both d(iflec- 
tion and stresses. One method of ap- 
])roach is to replace the brass by an 
“equivalent” amount of steel thus making 
an inverted T-beam. Compared with a 
single piece steel beam of the same dimen- 
sions as the composite beam, the ratio of 
the maximum deflection is about 1.65 and 
the ratio of the maximum stresses is about 
2 . 00 . 


; J^AII 





Fig. 7. Combined bending and twist of a 
shaft. 


Mechanical springs of various types 
are shown in Fig. S. Separately shown 
are cases of a system of two helical springs 
which constitnle a statically indeterminate 
problem, a spiral spring, a power spring 
ill which the material is subject to bend- 
ing and a Belleville or disc spring. The 
latter spring illustrates a case of non- 
linear load deflection relationship and 
various interesting characteristics includ- 
ing snap action can be shown when the 
height or “dish” is made sufficiently great. 

The above several exam[)les serve to in- 
dicate tlie type of problems which may be 


I POWEIt I 

BCLLtViLLe 

! 

i 



COMICAL 



Fio. 6. Beam of two materials. 


Fio. 8. Various mechanical springs. 
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profitably treated in a mechanics labora- 
tory course in the principles of elastic 
properties of materials. It seems advis- 
able to provide the student i)riraarily an 
opportunity to demonstrate for himself 
what configuration an elementary engi- 
neering member will assume and how it 
will be stressed under actual loading con- 
ditions. The student should also be able 
to establish a confidence in the formulas 
he derives in the theory course in Strength 
of Materials by verifying his calculations 
by basic experiments. 

Student Opinion of Mechanics Laboratory 

At the close of a semester, two groups 
of students in theory classes in Strength 
of Materials were asked the question: 
“For your best interest as an engineer, 
do you believe you should have, in connec- 
tion with your theory course in Strength 
of Materials, a mechanics laboratory 
course in (1) Testing Materials, (2) Prin- 
ciples which parallel the problems in 
Strength of Materials, or (3) both Test- 
ing Materials and Principles?” Their 
replies were made on paper unsigned. 


Students 


Subject Matter Choacn 

No. 

% 

Testing Materials 

3 

9 

Principles 

22 

65 

Testing Materials and 

9 

26 

Principles 

34 

100 


A preponderant number of the students 
were strongly in favor of a laboratory 
course in the elementary principles of 
mechanics. They were decidedly inter- 
ested in the idea of observing the prin- 
ciples of mechanics by use of such exer- 
cises as mentioned above, as shown by 
the remarks which they volunteered with 
their indicated choices. 

Course Material 

As a result of the most recent direct 
studies which have been made on this sub- 
ject of what course material should be 
offered in the mechanics laboratory,' it ap- 


pears that the engineering student should 
be offered both testing materials and 
principles of Strength of Materials. 
This may be accomplished best by sepa- 
rating the two laboratory phases or else it 
is felt the principles feature will' be given 
too little attention from the teaching 
standpoint. Without necessitating the in- 
troduction of more credit hours than is 
currently provided in most curricula, it is 
believed that the instructor in the theory 
course in Strength of Materials could 
profitably meet his regular students once 
each week in a newly equipped room for 
the purpose of examining models and 
working problems in the principles of 
clastic loading of simple mechanics mem- 
bers. The regular testing materials course 
could be continued without alteration. In 
such instances where it is found imprac- 
tical to provide both a session in the prin- 
ciples and one separately in testing ma- 
terials, it is recommended that the student 
be given a laboratory course in principles 
illustrating problems of the type covered 
in the theory course in Strength of Ma- 
terials. 

Demand for Graduates 

A final concluding remark of much 
broader scope, moreover, is based on a 
current demand for engineering graduates 
firmly trained in basic studies of me- 
chanics, physics and mathematics, and an 
interest shown by some important number 
of high caliber engineering students in 
fitting themselves for research, develop- 
ment, design and teaching in the field of 
mechanics. It is believed that engineer- 
ing colleges should give consideration to 
this present problem with a view to es- 
tablishing an undergraduate curriculum in 
each school which can justify the training 
of interested competent students both 
from the standpoint of job placement and 
adequate instruction. A bachelors degree 
such as Bachelor of Science in Mechanics 
would presumably include the course work 
now regularly offered all students during- 
the first two years, including introductory ' 
courses in the various professional depart- 
ments such as mechanical, electrical and 
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civil engineering. A student enrolled in 
mechanics, however, would be expected to 
take additional work in mathematics, 
physics and such courses in mechanics as 
advanced strength of materials, advanced 
dynamics and vibration problems, ad- 
vanced fluid mechanics and such other 
courses in tliis field of mechanics which 
are generally open to graduate students 
enrolled in other professional depart- 


Collegi 

Herbert A. Simon, former Chief of the 
Management Engineering Branch of 
E.C.A., will join the Carnegie Institute 
of Technology faculty next fall as Head 
of the Department of Industrial Admin- 
istration, President Robert E. Doherty 
aTinouiiccd. 

Paul E. Hcmkc has been appointed 
dean of faculty at Rensselaer Polytechnic 
Institute, succeeding Matthew A. Hunter, 
who has reached the retirement age. Dr. 
Hemke, head of the Department of Aero- 
nautical Engineering since 1936, was se- 
lected by the U. S. Army at the conclu- 
sion of World War II to head a scientific 
mission to England and Europe for the 
study of captured German documents and 
equipment in the field of aeronautics. 


ments. It is believed that there exist at 
the present time various engineering col- 
leges throughout the country which can 
formulate out of currently offered courses 
an undergraduate curriculum leading to 
a bachelors degree in mechanics. 

Acknowledgment is gratefully made of 
the help of Mr. Robert E. Vehn in work- 
ing up various data and for preparing 
the drawings. 


Notes 

Dr. Hunter, retiring faculty dean, has 
served in that ofllee since 1944, was for- 
merly head of the departments of metal- 
lurgical engineering, electrical engineer- 
ing and physics, and is well known for 
his research and consulting work in 
metallurgy. President L. W. Houston 
announced that the trustees had also ap- 
proved two other major appointments. 
Ray Palmer Baker, dean of students, be- 
comes a vice president of the Institute. 
Pie will continue as dean of students, the 
office to which he was appointed in 1944 
after having served as director of Rens- 
selaer's social studies program. John B. 
Clokc becomes head of the Department 
of Chemistry. He joined the faculty at 
R.P.I. in 1917 and is now a professor of 
organic chemistry. 



General Usefulness of the Aeronautical 
Engineering Curriculum* 

By E. V. BRUTTN 

Head, School of ArronauiicSy Purdve University 


Introduction. The moinlHjrs of this 
nudience being aeronniilieal people, are 
no doubt well satisfied with the general 
usefulness of the training as provided in 
the normal aeronautical engineering cur- 
riculum. However, there are many teach- 
ers and persons in fields of (*ngineering 
other than aeronautical, who are some- 
what skeptical about the general useful- 
ness of the aeronautical engineering 
curriculum. This skepticism is indicated 
by the following general statements which 
the writer frequently hcjirs, namely (1) 
“The aeronautical engineering curriculum 
is a highly specialized curriculum.” (2) 
“The aeronautical engineering graduate 
is not prepared to work in fields of engi- 
neering other than the aviation indus- 
try.” (3) “We have no jobs suitable for 
aeronautical engineers in our company.” 

The writer does not question the sin- 
cerity of the persons expressing these 
opinions; however, he feels they are in- 
correct because the true facts are not 
known or realized by the individuals mak- 
ing these statements. Thus the purpose 
of this brief paper is to bring out certain 
general facts which should tend to elimi- 
nate such opinions as quoted above. 

One might say, “Why be concerned 
with such statements as listed above?” 
The writer is concerned because such 
opinions by persons in non-acronautical 
industries can cause unnecessary hard- 
ships or difficulties to aeronautical stu- 

* Presented at a Conference of the Aero- 
nautical Engineering Division at the Annual 
Meeting, Austin, Texas, June 15, 1948. 


dents on graduation or in later years. 
Eor example, circumstances often arise 
such as domestic problems, health, etc., 
which dictate or require a person to live 
in a region where there arc no aeronauti- 
cal industries, and since the airplane 
manufacturing industry is concentrated 
in several sections of the United States, 
these circumstances can often arise. 
Furthermore, such statements as listed 
above tend to discourage young men from 
studying aeronautical engineering even 
though their interests lie in the aero- 
nautical field. 

Since the writer is a graduate from a 
civil engineering curriculum and spent a 
number of years in practical civil stnic- 
tural and mechanical design, before* 
entering the airplane industry, he cannot 
be accused of not being familiar with cur- 
ricula other than aeronautical engineer- 
ing, or with praetical industrial experi- 
ence in other engineering fields. 

The AiRPTiANE Is a Highly Technical 
AND Scientific Machine 

In 1903, the Wright Brothers proved 
that man could design and build a heavier 
than air machine that could take off from 
the earth’s surface, be controlled in th(^ 
air and returned safely to the ground. 
Once it was established that a machine 
called the airplane could ily, the next 
step which naturally follows is to de- 
velop that machine so it will do useful 
work in the form of satisfying certain 
specifications. The performance specifi- 
cations for the first expei?mental airplane 
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to be contracted for by the Army specified 
that the airplane must carry one person 
a distance of 70 miles at a horizontal 
speed of not less than 40 miles per hour. 
Since the airplane is an airborne vehicle, 
it is evident that to design such a machine 
to satisfy such a specification, some 
knowledge of the principles of airflow 
past moving bodies in the atmosphere 
would be necessary. The demand for 
engineers with this knowledge led to the 
development of college courses both theo- 
retical and experimental which dealt with 
the subject of air forces on the airplane, 
or units of the airplane, and thus the 
field of aerodynamics was born. The 
first students graduating from these new 
courses were no doubt roferi’ed to as 
aeronautical engineers since they pos- 
sessed a certain knowledge in this new 
engineering science called aerodynamics. 

For many years the airplane was a 
rather simple machine from a structural 
and power plant standpoint but as the 
demands for the airplane increased, par- 
ticularly the demands of war, the air- 
plane of today has developed into a 
highly scientific machine, and as a result, 
a rather extended scjries of academic 
courses have been developed dealing with 
the knowledge which is basic for the de- 
velopment and design of the airplane. 
Thus it is true that the aeronautical engi- 
neering curriculum as now provided by 
most leading universities is primarily 
concerned with providing a complete 
fundamental and applied training toward 
the development, design, production, and 
operation of the machine called the air- 
plane; however, a study of the modern 
military or commercial airplane of today 
indicates the following facts: 

(1) The airplane is a machine which 
requires a thorough understanding of the 
basic principles of fluid mechanics, ther- 
modynamics, and aerodynamics, since 
the application of these principles is nec- 
essary in determining the proper external 
configurations of the airplane to satisfy a 
given performance specification. 


(2) The airplane is a machine in 
which many of the best structural ma- 
terials are used, as for example, alloy 
steels, aluminum alloys, and magnesium 
alloys. Practically every type of produc- 
tion machine tool is used in producing 
the airplane and the accuracy of fabrica- 
tion and assembly methods is highly de- 
veloped in this field since safety and long 
life of the airplane parts are paramount 
requirements. 

(3) It is a machine that has a power 
plant which demands the highest degree 
of understanding of engineering funda- 
mentals and the properties of materials 
to insure the successful development, de- 
sign, and installation of the power plant. 

(4) The airplane is a machine that 
possesses a number of diflerent types of 
engineering installations, all of which 
require a thorough understanding of the 
engineering fundamentals and their ap- 
plication to insure their proper and re- 
liable operation in the airplane. To 
mention a few installations, we have 
various mechanical, hydraulic, and elec- 
trical control syst<*iris; healing, ventilat- 
ing, and pressurizing systems; fuel and 
oil systems, and all kinds of interior 
fixed equii)ment, all of which must be 
designed. 

The Gkneratj Make-Up of the Aero- 

NAUTiCAii Engineering Curriculum 

The first five semesters of the regular 
f*igJit semester curriculum in aeronautical 
engineering are very little different from 
the usual curriculum in mechanical or 
civil engineering. This is the period in 
the curriculum where basic education in 
the engineering sciences is given together 
with the necessary mathematical knowl- 
edge. Thus the aeronautical curriculum 
requires chemistry, physics, statics, dy- 
namics, strength of materials, fluid me- 
chanics, thermodynamics, and basic ele- 
ments of electricity. In mathematics, 
the aeronautical engineering curriculum 
usually requires one or two courses be- 
yond the sophomore calculus and thus, 
generally speaking, the aeronautical cur- 
riculum requires more mathematics. Cer- 
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tainly this additional requirement in 
mathematics can be no criticism of the 
aeronautical engineer^ since more train- 
ing in mathematics should mean more and 
better tools to better understand and ap- 
ply the fundamentals of engineering. 

It is customary for other engineering 
curricula to require certain shop and 
drawing courses during the first five 
semesters. The aeronautical curriculum 
likewise requires such courses. It is 
true that in shop courses such as weld- 
ing, machine shop, sheet metal shop, etc., 
certain emphasis is placed on airplane 
materials and airplane fabrication re- 
quirements, and likewise in any engine 
shop course the emphasis is placed on the 
study of the airplane power plant, but 
since the airplane is a highly technical 
machine, any study of the various units 
that go to make up the airplane, the ma- 
terials they are made of, and the meth- 
ods of fabrication and assembly, certainly 
do not tend to lower a student’s basic 
training in this general field of instruc- 
tion. 

The last three terms of the aeronautical 
engineering curriculum Jire chiefiy con- 
cerned with directing and expanding the 
principles and fundamentals of engineer- 
ing science toward the problems involved 
in the development and design of the air- 
plane. This phase of instruction can bo 
divided roughly into three distinct series 
of courses, one in the field called aero- 
dynamics, one in the field of structures, 
and one in the field of propulsion or 
power units. 

Aerodynamics is a subject which is 
concerned with determining the perform- 
ance, stability, and control of the air- 
plane. To determine these factors a 
complete understanding of the magnitude 
and distribution of the air forces on the 
airplane is necessary, thus the aeronauti- 
cal engineer must have a very good 
understanding of the fundamentals as 
studied in dynamics, fluid mechanics, and 
thermodynamics if he is to obtain a 
thorough understanding of the subject of 
aerodynamics. Because the airplane is 
an airborne vehicle, safety of operation 


must be insured, hence the loads on the 
airplane are possibly more scientifically 
calculated than for most machines or 
structures in other fields of engineering. 

Since the airplane is an airborne 
machine requiring a relatively Mgh speed 
to maintain it in the airborne condition, 
there are two major structural design 
requirements which must be satisfied: (1) 
Safety, which means that all structural 
units must be strong enough to carry the 
loads and to operate satisfactorily since 
failure in strength or in operation would, 
in many cases, cause loss of the airplane 
together with human lives. (2) Mini- 
mum structural weight, because every 
pound of airplane structural weight 
which is not absolutely needed decreases 
the pay load at least that much. To ob- 
tain a load carrying efficiency to make 
air transportation possible from an eco- 
nomic standpoint, the large factors of 
safety (sometimes referred to as factors 
of ignorance) that are used in many 
other fields of structural design such as 
buildings, machine tools, etc., are not 
permissible in airplane design since such 
large factors would render the airplane 
inefficient as a load carrying vehicle. 
Thus safety with light weight and relia- 
bility of operation demands structural 
designers with a thorough knowledge of 
the physical properties of materials and 
their use, not only in the so-called elastic 
theory of structures which forms the 
basis of structural design in most other 
fields of structures, but also in the theory 
of plasticity, since design of airplanes 
is made on both a yield and an ultimate 
strength basis. 

The aeronautical engineering curricu- 
lum includes a series of courses dealing 
with materials and the theory of struc- 
tural analysis. These fundamentals are 
then applied in the structural analysis 
and design of the airplane. The struc- 
ture of the modern airplane presents 
many types of structural units, thus the 
student obtains a broad training in basic 
or elementdry design such as tension 
members, columns, vdtious types of 
beams and beam columns; all kinds of 
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fittings and connections involving bolts, 
rivets, welding, spot welding, gluing, etc. 
Due to the requirements of light weight, 
low overall aerodynamic drag of the air- 
plane, and also due to the fact that the 
wing and body are subjected to bending 
and torsional loads simultaneously, a new 
typo of stressed skin-cellular structure 
has been developed for airi)]anes. This 
new type of structure is being gradually 
considered and used in other fields of 
structure such as the railway car and the 
automobile body. Thus relative to struc- 
tural training and education, the writer 
feels that the aeronautical engineering 
graduate is as well prepared, if not bet- 
ter prepared, than the graduates from 
other curricula emphasizing structures 
such as civil and mechanical engineering. 

Obviously the airplane cannot be tested 
in the air to determine major structural 
weaknesses or the faulty operation of 
major installations, since such weaknessres 
or faulty operation might cause the loss 
of the airplane. Therefore, the aero- 
nautical engineer, regardless of the ex- 
tent and thoroughness of his theoretical 
investigations, must cany out a great 
deal of laboratory testing to verify his 
theoretical results in order to insure the 
safety of the airplane on its initial test 
flights. The aeronautical curriculum 
therefore provides laboratory courses in- 
volving the static and dynamic strength 
testing of the airplane and its component 
parts, vibration tests and many other 
tests too numerous to mention. 

Likewise to insure the results of the 
theoretical aerodynamic cjilculations, the 
aeronautical engineer must carry on a 
great deal of laboratory testing in the 
field of fluid dynamics and aerodynam- 
ics, particularly in the form of wind 
tunnel teaching. All of these aeronauti- 
cal laboratories involve the use of the 
latest type of measurement instrumenta- 
tion both mechanical and electrbnic, and 
no aeronautical graduate can be logically 
criticized for possessing this experience 
in using the highest type measurement 
instrumentation. 

During the senior year of most engi- 


neering curricula, an attempt is made to 
introduce the student to the field of 
product design. Thus the mechanical 
engineering curriculum provides a course 
or two in machine design, the civil cur- 
riculum a course in building design, or 
bridge design. Likewise, the aeronauti- 
cal curriculum usually provides one or 
two design courses, one usually dealing 
with the aerodynamic layout of the air- 
plane to satisfy a given performance 
specification plus a study to determine 
the general structural layout or design 
for the ssimc airplane. The second 
course in design usually concerns itself 
with the engineering study or Layout of 
one or more of the airplane installations 
such as the surface control system, the 
hydraulic system, the air conditioning 
system, etc. 

The airplane has certain rather diffi- 
cult design requirements which are not 
present to such a great extent in other 
fields of design. These are: (1) light 
weight for ev(‘ry unit in the airplane; 

(2) compactness in design, because the 
over-all dimensions oL‘ the airplane must 
be as small as y)ossible, which in turn 
means that all installations must occupy 
limited spaces. This fact requires a 
great deal of accurate layout and con- 
stant consideration of the design require- 
ments of all installations since the 
final over-all arrangement of the various 
installations involves many compromises; 

(3) safety which means that every unit 
of the many installations must operate 
successfully on the initial trial flight of 
the airplane, and (4) economy of fabri- 
cation and assembly, a requirement which 
is present in product design in all fields 
of engineering. 

The aeronautical engineering student in 
his design courses faces requirements 
which work against rule of thumb meth- 
ods or empirical methods of design. One 
installation cannot be designed properly 
without considering the problems involved 
in the layout of other installations, thus 
the aeronautical student obtains a broad 
introduction to the field of product de- 
sign. In the writer’s opinion, the design 
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work in the aeronautical curriculum is no 
more specialized than other engineering 
curricula that direct the ciToris toward 
the design of machines other than the 
airplane. 

The aeronautical engineering curricu- 
lum provides a series of coui*scs both 
theoretical and laboratory which are con- 
cerned with the power plant of the air- 
plane. The aerodynamic design of the 
airplane cannot be made without a 
thorough fundamental understanding of 
the performance characteristics of the 
various types of power plants used in 
airplanes. The installation of the power 
plant to make it work successfully, on or 
in the airplane, is a job whi<'h is done 
in the engineering department of an 
airplane company. It is a job that re- 
quires a thorough understanding of the 
principles of thennodynaniics, fluid me- 
chanics, heat transfer, and internal 
aerodynamics. The aeronautical engi- 
neering curriculum concerns ils(*lf with 
these installation problems, particularly 
the principles involved. 

It is true that the, laboi'atory work in 
the power plant field is confined chiefly 
to the aircraft power plant field; how- 
ever, it should be i’ealiz(?fl that the air- 
craft reciprocating gas engine and more 
recently, the gas turbine, represent power 
machines which comparatively speaking 
are highly technical and require the use 


of the finest instrumentation in their 
engineering testing. It would appear 
reasonable to assume that aeronautical 
engineering students trained on such 
power plant equipment or machines 
should be able to easily adapt themselves 
to the testing and installation of power 
plants in other fields of engineering which 
in general are somewhat loss technical 
or scientific. 

In conclusion, summarizing the general 
purpose of this paper, the writer sin- 
cerely believes that upon persons in the 
aeronautical teaching field, falls most of 
the responsibility of seeing that persons 
in non-acronaiifical industries, Avith opin- 
ions as listed at the beginning of this 
paper, are acquainted^ Avith the true fads 
regarding an aeronautical education. 
The Avriter on several occasions has con- 
tacted representatives of large non- 
aeronauiical companies avIio were inter- 
viewing students on the campus regard- 
ing jobs and questioned lluMii as to the 
reason they did not ijiterview aeronautical 
students. Their answers shoAved amazing 
ignorance regarding the training of an 
aeronautical engineer. Tliey Avere most 
interested in the fads and expressed the 
intention of acquainting their superiors 
Avith the true fads. The writer suggests 
lluit Ave in the aeronautical teaching pro- 
fession, expand these contacts Avith peo- 
ple in the non-acronautical industries. 



Selection of Applicants for Admission 
to Engineering Schools* 

By WILEY THOMAS, JR. 

Assistant Co-ordinator ^ College of Mngineeringj Uniccrsity of Tennessee 


One of the greatest problems facing 
almost all Engineering Colleges today is 
llie proper selection of applicants for ad- 
mission. Entrance requirements ])ased 
\ on performance in high school, plus 
compulsory or voluntary testing pro- 
grams, may be the answer if they can be 
oombined with competent counseling at 
the liigh school level. Can competent 
counseling be provided when we have 
some thirty-five thousand high schools 
scattered over three million square miles? 
I believe it can be very closely approached 
if we, of all people, apply machine age* 
techniques. I Avould like to suggest that 
aii of the engineering schools in the 
United .States cooperate through an aj)- 
pointed committee to foster the produc- 
tion of a documentary motion picture 
directed to high school students and cov- 
ering, among many other items, the fol- 
lowing : 

1. What do engineers do? 

This is one of the first questions 
many students ask an advisor. 

' The film should not emphasize the 
romantic aspects of complete*! engi- 
neering achievements, but should 
deal with the specific day-to-day 
tasks performed by engineers. 

2. What type or types of individuals are 
most likely to succeed in the engineer- 
ing profession? 

3. How can I tell whether or not I have 
the necessary aptitudes and qualifica- 
tions? 


* Paper presented before the Soiitheast- 
'■rn Section of the A.S.E.E., Gainesville, 
I'dorida, March 4, 1948. 


All explanation of the standard test- 
ing programs should be given ex- 
plaining the desirability of partici- 
jiation in testing programs and 
pointing out the significance which 
sliould he given to the results. 

4. What is the diftcrcncc between a Voca- 
tional School, a Technical Institute and 
an Engineering School or College? 
IIow can I best determine which I 
should attend? 

5. Would it help me to talk to practicing 
engineers in this location? If .so, how 
should I approach tliem? In wliat spe- 
cilic way could they assist me? 

0. IIow much docs an engineering educa- 
tion cost? 

7. What courses of study should I take in 
high sphool? Arc any ol‘ lln* subjects 
more important than others? 

S. When should J make apj)lieatinn for 
admission ? 

Those questions are only a f(*w of those 
which sliould be answered. I, of course, 
do not mean by listing questions I bat the 
film would be broken up into questions 
and answers, but rather tliat this infor- 
mation would he woven into an attractive 
liattern tliat would interest students, 
teachers, parents, and even the general 
public. Only that information which is 
common to all engineering schools would 
be included in the film. Specific infor- 
mation relating to individual institutions 
would be included in supplementary 
written material. 

How would such a film be used? 

To take a quick example: Fn the State 
of Tennessee the film would be routed 
each year through all high schools in the 
state along with specific instructions for 
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presentation and supplementary written 
material covering the location of testing 
centers, entrance requirements for all 
Engineering Schools in the State, etc. 
The administration oC the program could 
be handled by the College of Engineering 
of the State university. 

How much would a film of this type 
cost and who would pay for it? 

Since I do not have in mind the cus- 
tomarily simple type of vocational guid- 
ance films which generally run $10,000 or 
less, I would roughly estimate the cost at 
$80,000 to $200,000. A lot of money, 
yes! But with only 100 of the 135 ac- 
credited engineering colleges in this coun- 
try participating to the extent of $2000 
each, it certainly is not impossible. I am 
afraid that every Engineering School in 
this country spends considerably more 
each year on unqualified students who 
drift into our schools because of little or 
no guidance. This is not the only way 
a film of this type could be financed; it 
appears to me, however, to be the most 
desirable. 

Could the same result be obtained in 
other ways? 

The technical societies along with the 
local high school guidance officers have 
done an outstanding job in some of the 
larger cities, but what about the hundreds 
of students in each state who come from 
the smaller communities? We have 
toyed with the idea of taking our story 
to the State teachers’ meetings, feeling 
that by training the high school prin- 
cipals, mathematics and science teachers 
and guidance officers, we might promote 
more effective guidance. These are only 
a few of the possible alternatives and 
should be utilized and encouraged to the 
fullest extent, whether or not films are 
made available. 

In closing, I thought you would be in- 
terested in knowing what we have in mind 
with regard to selection at the University 
of Tennessee. This is our very tentative 
plan : 

1. Study the effectiveness of present 

entrance requirements; eliminate those 


found to be unnecessary; and see that 
those which remain are enforced. 

2. Promote the use of the Pre-Engineer- 
ing Inventory. Make it generally avail- 
able throughout the State. Four test- 
ing centers are now open. » 

3. Urge more and better guidance in the 
high schools. The film I mentioned 
is only one of the many possibilities 
for doing this. 

4. Have the records sent to our admis- 
sions officer long before the student 
leaves home for freshman week. Ex- 
amine the records and admit the good 
prospects. For those who arc doubt- 
ful, require iliem to show aptitude for 
engineering by taking at least one 
quarter of remedial subject matter, 
including a specially designed course 
in elementary mathematics and pos- 
sibly similar courses in physics and 
chemistry. Let the doubtful student 
show aptitude in these sub.jccts before 
he is allowed to enter as an engineer- 
ing freshman. This will delay the 
doubtful student one quarter, but it 
may result in a real gain. 

5. Improve the quality of guidance within 
the Engineering College. The job is 
too important to be handled as a rou- 
tine matter. 

G. Because applicants may at some time 
in the future greatly exceed our ca- 
pacity, we propose to determine now 
tlie true effectiveness o£ the testing 
procedures so that, if it becomes nec- 
essary, a system of admission through 
selective testing can be sold to the 
Board of Trustees and citizens of the 
State. 

By such a plan, no one would be denied 
entrance into the State school. 

This is our tentative plan. It is based 
upon the conviction that only through a 
combination of testing and effective 
counseling, both in high school and 
throughout the college program, plus the 
effective use of constructive propaganda, 
can we approach our responsibilities to 
the students, the citizens^ of our State, 
and to the industries of our community. 



What is the Optimum Load for a Coordinator?* 

By H. R. BINTZEE 
Drexel Institute of Technology 


This attempt to find an answer to the 
question that serves as a title to this re- 
port has left your reporter with a convic- 
tion that he feels compelled to state with 
the full knowledge that in doing so, he is 
violating the basic tenets of objective re- 
])orting. 

The conviction is this — apparently 
most of us coordinators are guilty of 
either : 

(1) relatively inadequate record keep- 
ing of our activities as coordina- 
tor; or 

(2) a socially laudable but unbusiness- 
like inclination to be unduly mod- 
est about our activities. 

In any event, the responses to our 
questionnaire were in too many instances 
somewhat evasive and incomplete. How- 
ever, analyzed in their composite, we feel 
that we are now in a relatively good po- 
sition to draw a word picture of a co- 
ordinator and bis duties. 

Before going into the specifics of this 
report, we should like to state that our 
questionnaire assumed certain basic func- 
tions of any and all coordinators; the 
questions contained therein are ad- 
mittedly “leading” ones, but they were 
constructed so, deliberately, in order to 
prevent the development of a pet or 
unique theme by any one college in its 
reply. As much as possible, your re- 
porter attempted to phrase hi^ question 
in such a way that the replies thereto 
could be reduced to a number — or at most 

* Presented before the Division of Co- 
operative Engineering Education at the An- 
nual Meeting, Austin, Texas, June 14, 1948. 


to a very short sentence of explanation. 

The mailing list of the Cooperative 
Engineering Educational Division of the 
ASEE was used in contacting the 33 col- 
leges to whom our questionnaire was sent. 
Only four colleges failed to reply to our 
letter; of the 29 who did reply, 12 had 
no contribution to make, leaving 17 col- 
leges whose statements and figures form 
the basis of this report. 

Before ])roeeeding further, it might be 
well now to review rapidly the 14 ques- 
tions that were asked in our question- 
naire. They are: 

(a) How many co-ops do you place on 
an average in any one placement period f 
(Normal times — discount war years.) 

(b) llow many full-time Coordinators 
do you have? How many part-time Co- 
ordinators ? 

(c) How many persons on your clerical 
staff? 

(d) Is your office responsible for any 
other key administrative function? 
(Such as admissions, graduate placement, 
etc.) 

(e) Do your Coordinators teach any 
classes, cither in connection with coopera- 
tive work, or otherwise? To what extent? 

(f) How many co-op placements do 
you maintain beyond a twenty mile limit 
of your college? 

(g) In your opinion, what is the maxi- 
mum number of co-ops for whom each 
Coordinator should be responsible? 

(h) How often do your Coordinators 
visit students “on-the-job”? Are students 
who are locally placed visited more often, 
less often, or the same number of times 
as those more distantly placed? 
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(i) What percentage of your total co- 
operating companies arc visited each 
placement period by your Coordinators? 

(j) What is the average number of 
companies that each of your Coordinators 
contacts over the space of a year to ef- 
fect the necessary co-op placements? 

(k) When on trips away from the 
campus, docs one coordinator undertake 
to handle all co-op placements in that 
area, or do each of your coordinators at 
all times handle only their own co-ops 
even though this latter might mean two 
or more of your Coordinators in the same 
area at the same time? 

(l) What methods do your Coordina- 
tors use to keep abreast of personnel 
changes in cooperating companies? 
(That is, those changes that might effect 
co-op placements in that company.) 

(m) Are your Coordinators called 
upon to aid your Public Relations pro- 
gram by addressing high schools, servi(»e 
organizations, etc. — or by any other simi- 
lar services? 

(n) In your opinion, will your Co- 
ordinators have to spend more or less 
time in the future in “selling” the co-op 
idea? Why? 

With this introduction then, let us go 
into the specifics of the report. 

The first significant information, jicr- 
haps, is that concerning the average 
number of co-ops placed by any one co- 
ordinator during any one placement 
period. It was found that this figure 
ranged from a low of 8 to a high of 250 
students per coordinator with the aver- 
age being 5!), and the modal figure 50. 
On the other band of the 9 colleges that 
place 100 or more co-ops each placement 
period, the average is 83 students per 
coordinator even though the modal figure 
is again 50. 

This average of 83 compares very 
favorably with the figure of 100 which 
was given by almost all of the colleges in 
answer to the question “In your opinion, 
what is the maximum number of co-ops 
for whom each Coordinator should be re- 
sponsible (in any one placement pe- 


riod)?” It appears obvious to this 
reporter that almost all co-op colleges 
are pointing towards greater individual 
attention to each co-op and cooperating 
companies induced in i)art, no doubt, by 
the trend toward placements Ifeing con- 
ducted on the basi.s of integrated train- 
ing programs rather than “so-called” 
term to term spot placements — Whence, the 
emphasis on no more than WO co-ops per 
coordinator in any one placement period. 

Another figure of interest is the one 
showing the coordinator — clerical or sec- 
retai*y relationship. Ten colleges re- 
I)orted their operations in this respect 
on a 1 to 1 basis; six were on a 2 to 1 
basis, and one college reported no cleri- 
cal staff in the co-05 office whatsoever. 

In answer to the questions concerning 
other key administrative functions (such 
as admissions, graduate placement, etc.) 
lodged in the co-op office — eight reported 
responsibility for one such function; 
three had responsibility for two such 
functions, while one college admitted to 
five. Six colleges reported that they 
had no such responsibility at all. In- 
terestingly enough, four colleges reported 
that the function of “admissions” is 
lodged with their coordinators, and seven 
colleges place their graduate placement 
in the co-op office. It was found, too, 
that ten colleges require some form of 
teaching duties of their coordinators, 
while seven do not. As might be ex- 
pected also, 14 of the 17 colleges stated 
that their coordinators are expected to 
lend their services to the Public Relations 
Office chiefly for the purpose of making 
addresses to high schools, service organi- 
zations, trade associations, and the like. 

Most of the information given in the 
foregoing concerns the “resident” or in- 
ternal activities of the coordinator. But 
what of his activities abroad; those ac- 
tivities which take him beyond the con- 
fines of his office? Well, the following 
may shed some light on this question. 

You will recall that we found 50 to 83 
co-ops (on the average) being placed by 
each coordinator each pl&cement period. 
However, these figures take on added 
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significance when it is found that ten 
colleges reported that their coordinators 
visit each of their co-ops “on-the-job" 
(>ach term; six said they made such visits 
csery other term, while one said they 
visited only if trouble arose on the job. 
On the basis of a 4-tcrm year, then, each 
of the coordinators in ten of these colleges 
makes 200 to 332 “man- job" visitations. 
On the basis of the ideal 100 co-ops per 
(oordinator per term, this same 4-tenn 
year would result in 400 man-job visita- 
tions per year! However, on trips of 
more than one day away from the cam- 
l)us, and in the interests of economy, it 
seems to be the general practice for one 
coordinator to make all company and 
('o-op placements in that area regardless 
of usual coordinator assignment. 

Further, it was found that the number 
of companies contacted in any one year 
by one coordinator to effect his place- 
ments varied from a minimum of tw 9 t, to 
a maximum of 300 with two colleges re- 
porting this latter figure. The figures 
I It at make this information meaningful 
from a workload standpoint, however, 
arc those which reveal that in eight in- 
stances each coordinator visits all of his 
companies each placement period; two 
make such visits three out of four place- 
ment periods, while five visit their com- 
panies half the time or less. Two col- 
leges gave no information on this subject 
at all. 


From all of the foregoing, then, it 
would seem that the typical coordinator 
should expect to be responsible for 83 to 
100 co-ops each placement period, have 
the use of a full-time secretary, expect 
to do some teaching and some Public Re- 
lations work, assist in at least one other 
key administration function, visit each of 
his co-ops each term, and maintain good 
relationships with 100 to 150 employers 
throughout the year. 

Is that then the “optimum load” for a 
coordinator? Well, the last question on 
our questionnaire, nmnely ; “In your 
opinion, will your coordinators have to 
spend more or less time in the future in 
^selling^ the co-op idea?” may give some 
clue to the answer to that question. 

Thirteen colleges said they expected 
less trouble “selling” the co-op idea in the 
future; four said they expected more 
trouble. All, however, paid some heed to 
the possibility of an economic break 
which will make the securing of jobs more 
difficult even though the employer may be 
sold on the co-op philosophy. 

It is indeed encouraging to note that 
opinion is almost unanimous in the belief 
that industry is becoming more and more 
cordial to the co-op idea. Let us hope 
that our college administrations will be 
even more enthusiastic, and not assign 'io 
many duties to our coordinators that they 
find it difficult to discharge their funda- 
mental responsibility of co-op training. 



Sanitary Engineering Careers 

By KENNETH W. COSENS 

Asaistant Professor of Civil Engineering , University of Texas 


The engineering student of today is usu- 
ally requested to make a decision at the 
end of his freshman year as to the branch 
of engineering which he expects to pur- 
sue, be it mechanical, chemical, civil, elec- 
trical, etc. At the end of liis sophomore 
year he usually further indicates his field 
of specialization in the chosen branch. If 
he wishes to be a civil engineer, he chooses 
at the beginning of the junior year 
whether he wishes to specialize in struc- 
tures, highways, hydraulics, railroads, 
sanitary or possibly others. 

If the choice of the young engineer 
happens to be in the field of sanitation it 
is especially important that this choice be 
made at the beginning of the junior year, 
else valuable time will be lost and extra 
school time in excess of the four years 
will be necessary to complete the degree 
requirements. The sanitary option re- 
quires that work in chemistry and bac- 
teriology be completed before graduation 
so it must be started early in the junior 
year. In many of the engineering schools, 
most civil engineers have no contact with 
the staff members who arc teaching the 
sanitary engineering subjects until the 
senior year. They have had little chance 
previous to this time to see whether or 
not they arc interested in sanitary engi- 
neering. It is at this time that senior 
engineering students indicate that they 
have become very interested in sanitary 
engineering, but obviously it is too late to 
pursue the program leading to the B.S. 
degree under the sanitary option. 

The question may logically be asked, 
‘^What is a sanitary engineer?” The Na- 
tional Hesearch Council committee on 
sanitary engineering in 1943 published 
the following definition: ''A sanitary en- 
gineer is one who by suitable specialized 
training, study and experience has fitted 


himself to conceive, design, direct and 
manage engineering works and projects 
developed as a whole, or in part, for the 
protection and promotion of the public 
health and to investigate and correct en- 
gineering works and projects that are 
capable of injury to the public health by 
being or becoming faulty in conception, 
design, direction or management.” 

So the student engineer may have some 
information available telling him of the 
work which rightfully lies within the 
scope of the sanitary engineering grad- 
uate, the following information is given. 

Fields of Service 

There are several types of work for 
w'hich the graduate sanitary engineer will 
find himself especially well prepared. 
Seven of the most logical classifications 
are given here. 

I. Municipal 

Many positions arc available for sani- 
tary engineers in the employ of cities, 
counties, or other municipalities in the 
capacity of design and detail men on sani- 
tary works. Often a city engineering de- 
partment requires a man to do work on 
plans for sewers, water mains, water and 
sewage plants, pavements, curb and gut- 
ter work and plans for other municipal 
functions. No engineer is better equipped 
for this work than the sanitary engineer. 

The collection and disposal of munic- 
ipal refuse is a rather complicated and 
important problem of municipalities 
which require a well-trained sanitary en- 
gineer to direct. With proper organiza- 
tion and direction, municipal refuse can 
be made to yield surprisingly large 
revenue. 

Members of municipal engineering 
staffs are employed because of their ex- 
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prriencc and ability and usually hold 
(heir positions through several changes in 
.iclininistrative officers. Any one of these 
jobs may well lead to city' engineer or city 
manager positions. 

j. Public Health 

There arc three logical areas of em- 
])loyment within the public health field, 
dobs are available in city and county 
health units, state health departments 
and the U. S. Public Health Service. 
Work in all of these may be quite similar, 
'riiere is a tendency for sanitary engi- 
iie(?rs to start in the smaller city and 
rounty health departments, gain well 
earned experience and then advance to 
llie more i-esponsible positions in the 
laigc city departments or to the state or 
I'ederal agencies. The state departments 
and the U. S. Public Health Service 
do a great deal of basic research and 
investigation work into the problems' of 
public health engineering. This work re- 
• I wires specially trained technical staffs 
uii which the engineer has a prominent 
position. There are new fields of devel- 
opment in the control of atni(»sp]ieric 
pollution, stream pollution control, insect 
and rodent control and new industrial 
waste fields. Every time a new industry 
develops or a new process is perfected, 
new problems confront the public health 
engineer. Then too there are the tradi- 
tional problems of water supply and sew- 
age disposal. The solution of most of 
these public health problems require the 
cooperative services of the medical men, 
the dentists, nurses, engineers of all kinds, 
the chemists and the bacteriologists. It 
is an especially interesting field of work, 
one that challenges the knowledge and 
ingenuity of those who choose it. 

Salaries and promotions are variable 
from one organization to another, from 
one part of the country to another, but 
are limited only by the ability ‘and ambi- 
tion of the individual. 

3. Operational 

It is at once apparent that industrial 
waste treatment, sewage treatment and 


water treatment plants will require highly 
trained personnel for operation and su- 
pervision. This field of work is rapidly 
expanding and employment opportunities 
are available from industry and munic- 
ipalities. Any young engineer will find 
himself with inadequate training for any 
one of these operational jobs but that is 
the challenge which makes the job inter- 
esting. lie must do a large amount of 
self training, on the job, to execute prop- 
erly the responsibilities of operation. 

4. Industrial 

Reference is here made to those posi- 
tions, in most industrial concerns, where 
the services of an engineer are needed to 
aid in producing or controlling an envir- 
onment for better working conditions. In 
this cnpacity the engineer is usually called 
an industrial hygienist. Great strides 
have been made recently by industry in 
improving working conditions, and the 
industrial hygienist has been largely re- 
sponsible for these advancements. 

Sanitary engineers have the back- 
ground and training needed to function 
in this very interesting field of work. 
The work involves a study of the causes 
and control of industrial hazards. Many 
interesting problems involving statistical 
data, medical information, engineerihg 
skill and human psychology will confront 
the person choosing this type of work. 
Salary and advancement opportunities 
are especially good. 

5. Private Consulting 

One of the most interesting and most 
varied of the fields of employment is the 
position with a consulting engineering 
firm. As more people in this country 
congregate in cities causing concentrated 
centers of population more work in the 
consulting sanitary engineering field will 
develop. Every municipality will need a 
water treatment plant, a sewage disposal 
plant or a garbage incinerator plant. In- 
dustries need waste disposal plants. These 
treatment plants must be designed by san- 
itary engineers in cooperation with me- 
chanical, chemical and electrical engi- 
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iicers. This field of work is relatively 
new, it is a developing field, one that will 
employ many more engineers as time goes 
on and our country becomes more thickly 
populated. 

This work leads to the ownership of 
the consulting engineering firm, a posi- 
tion which taxes the administrative as 
well as the business and technical skill of 
the engineer. It is one of the best paid 
fields of engineering endeavor. A tre- 
mendous pride and satisfaction is realized 
by successful operation of a consulting 
firm. 

6. Teacfiing and Research 

These two types of work arc placed to- 
gether although an individual may pursue 
either entirely independent of the other. 
Some college and university stall mem- 
bers may do research only, others only 
teach. Considerable research is done by 
private industry and government agencies. 

Teaching is a profession which has 
many opportunities for the sanitary en- 
gineer. It may be pursued by a person 
interested in any of the following phases 
of sanitary work : Design or operation of 
water, sewage or industrial waste treat- 
ment plants, sanitary chemistry, bacteri- 
ology, zoology or the many phases of pub- 
lic health work. Usually the teacher has 
ample opportunity to work in all phases 
of the work, perhaps specializing and do- 
ing research in one phase only. 

Research is a very interesting type of 
work for those people who enjoy ap- 
proaching a problem unbiased in thought 
about its outcome, who are willing to 
work hard to find out all there is to know 
about something and who are properly 
educated. Not all people are research 
minded and one should cautiously choose 
this as a field of work unless he is positive 
he will enjoy the work. There will al- 
ways be marvelous fields of exploration 
on scientific frontiers that are awaiting 
the competent research man. 

7, Sales 

Sales work in the field of sanitation is 
basically no different from sales work in 
any engineering field. The engineer sales- 


man must be able to meet his client with 
ease and confidence, must be especially 
well prepared to answer difficult techni- 
cal questions about his product and must 
be willing to travel as required by the 
specific job he accepts. The work is in- 
teresting, offers many challenges to the 
engineer’s ingenuity and training and is 
usually very well paid. Engineering 
sales work is not of the house-to-house 
variety. Usually the client calls in the 
sales representative to discuss a product 
or process; this may be the first contact 
between salesman and client. A good 
salesman need never be out of a well-paid 
job. 

In General 

The sanitary engineering graduate may 
find that his first job is not in the field 
of sanitation. If so he probably is not 
too handicapped as he has had consider- 
able structures, surveying, highways and 
hydraulics besides a good basic back- 
ground in chemistry and bacteriology. 
With a sanitary engineering background 
there are many fields of work he might 
pursue, in which he is in no way handi- 
capped. An interesting variety of jobs 
arc available for young men in the field 
of sanitation. 

Where to Get Information 

Any young man may receive excellent 
information from engineers who have had 
considerable experience in the various 
fields. Consult them frequently for guid- 
ance. Engineering faculty members arc 
always glad to help a student weigh the 
possibilities of a chosen field and give in- 
formation to those who are deciding about 
courses of study in undergraduate engi- 
neering. Considerable information is 
available in the college and university 
catalogues. 

When the undergraduate engineer is 
making these decisions some thought 
should be given to graduate work leading 
to the master’s and doctor’s degree. More 
and more emphasis is being placed upon 
advanced work in all bri^nches of the pure 
and applied sciences, the latter including 
our profession, engineering. 



The Case for the Sluggers 

By B. C. BINDEB 

Professor of Mechanical Engineering, Pvrdue University 


Frequently questions arise about the 
selection of units for force and mass. In 
the recent literature dealing with the flow 
of fluids there is a tendency to use the 
pound as a unit of force and the slug as 
a unit of mass. The following discussion 
brings out the main reasons for this 
trend. Some features of this trend may 
be of interest to teachers and industrial 
men. 

The basic dynamic equation states, that 
force equals mass times acceleration. The 
units for acceleration have been well es- 
tablished for some time. The remaining 
questions concern the units for mass and 
force. The selection of units is arbitrary. 
Any set of arbitrary, consistent units 
could be followed. Some units, how- 
ever, have certain advantages, and tend 
to reduce possible confusion. 

As an example, one could select the 
^^pound-mass^^ as a unit of mass and the 
“pound-force” as a unit of force. This 
set of units is perfectly all right if it is 
used consistently, and is made clear to 
the reader. In calculations, however, 
one might forget the second part of the 
compound word, and then there would be 
confusion as to just what “pound” 
meant. 

As another example, one could use the 
“pound” as a unit of mass and the 
“poundal” as a unit of force, or vice 
versa. Each combination is perfectly all 
right if used consistently. Sometimes, 
however, confusion develops because the 
two words are similar in spelling and 
sound. 

The combination of “pound” as a unit 
of force and “slug” as a unit of mass has 


certain advantages. A force of one 
pound acting on a body with a mass of 
one slug would accelerate the body by an 
amount of one foot per second each sec- 
ond. The two words “pound” and 
“slug” are entirely different, in both 
spelling and sound; this tends to reduce 
confusion. The word “slug” can be con- 
sidered as the shortened form of “slug- 
gishness,” which means inertia. Thus 
“slug” has the implication of inertia or 
mass, and thus there is no confusion with 
force. Also, “slug” is a short word. It 
is distinctive because it docs not have any 
other common use which would cloud its 
meaning. 

Origin of the Slug 

The selection of the word “slug” is 
somewhat analogous to the selection of 
the word “enthalpy” for a certain com- 
bination of thermodynamic terms. Prior 
to the adoption of enthalpy, this partic- 
ular combination of terms was commonly 
called “heat content.” The word “heat 
content,” however, was confusing with 
other, different terms as “heat” and 
“heat transfer.” Thus the use of en- 
thalpy avoids confusions. The use of 
the word slug avoids similar confusions. 

Let g represent gravitational accelera- 
tion. Then the mass of a body is its 
weight (a force) divided by g. Some 
advocate the use of the ratio “weight/^” 
by itself without any special name. This 
practice is perfectly all right. In some 
fluid flow studies, however, the equations 
may have a large number of terms and 
may be complicated. In such cases a 
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single term for the ratio of two terms has 
some value as a convenience; the equa- 
tion will have a simpler form. 

Sometimes these questions arc raised: 
Is it necessary to draw a line distinction 
between force and mass, and is it neces- 
sary to keep careful note of ? Answers 
to these questions depend upon the par- 
ticular applications involved. In some 
cases it is not necessary to draw any dis- 
tinction between force and mass. Ex- 
amples arc cases involving static equi- 
librium, and non-flow process, and cases 
in which velocity changes and thus dy- 
namic actions arc not involved. In 
many fluid flow problems, however, there 
is a velocity change, there is a dynamic 
action, and it is necessary to distinguish 
between force and mass. In some 
tract and philosophical studies it may 
not be necessary to be concerned a]}out 
any conversion factors, as g and the per- 
fect gas constant. In many engineering 


calculations, however, the magnitude of 
the answer is an important feature, and 
it is important throughout the study to 
be accurate and careful in dealing with 
all conversion factors as g. 

Sometimes confusion arises as to the 
meaning of the terms density, specific 
weight, and specific volume. Confusion 
can be avoided by using a distinctive and 
consistent combination of units and 
terms. Consider the pound as a unit of 
force and the slug as a unit of mass. 
Specific weight will be defined as weight 
per unit volume. Thus water at a cer- 
tain temperature and pressure has a spe- 
cific weight of 62.42 pounds per cubic 
foot. Density will bo defined as mass 
per unit volume. Hius, if g is 32.174 
feet per second per second, then the den- 
sity of the water is 62.42/32.174 or 1.94 
slugs per cubic foot. Specific volume is 
defined as volume ])er unit weight, as 
cubic feet per pound. 



Short Cuts in Engineering Mathematics 

By JOHN B. THRELFALL 
Instructor^ University of Wisconsin 


Mjiny times in imiking ii|) problems for 
tMiginccring students it is desirable to use 
slopes or triangles sucli that not only are 
the legs in the ratio of wliolc numbers but 
also the hypotenuse, the commonest ex- 
ample being the 3-4-5 triangle. It is 
evident that the use of such proi)ortions 
eliminates some slide rule work and gen- 
erally makes calculations much easier, an 
important factor when one considers that 
most engineering problems are to test the 
students knowledge of some subject otJmr 
than arithmetic or use of the slide rule. 

An easy way to get such proi)ortions is 
a.’, follows: 

Take any two numbers x and y where 
one is odd, the other even and neither is 
a multiple of the other exoei}t when one 
of the numbers is unity (1). 

Let X be the larger; then 
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X 

y 

a 

b 

r 

2 

1 

3 

4 

5 

4 

1 

15 

8 

17 

6 

1 

35 

12 

37 

3 

2 

5 

12 

13 

5 

2 

21 

20 

29 

7 

2 

45 

28 

53 

4 

3 

7 

24 ‘ 

25 

8 

3 

55 

48 

73 

5 

4 

9 

40 

41 

7 

4 

33 

56 

65 

6 

5 

11 

60 

61 


Particularly convenient i)roportions 
arc obtained when x — y = I, in which 
cases 

a = .r + // = + 1 , 

h = 2xy = -f 2//, 

C = ^2 + ^2 =3 2if -f 2// + 1, 

or 

' a is an odd number, 

c = 5 + 1, 

^ b + c = 2b + 1, 

. 6 = (a2 - l)/2. 

With this limiting condition the follow- 
ing table is very easily set up 

a b r 

3 4 5 

5 12 13 These valucjs are of course in- 

7 24 25 eluded in the general table. 

9 40 41 

These relationships might also be of 
value to tlie engineer designing trusses, 
etc., because by using such slopes, the 
dimensions of the parts on the slope 
would have rational valueis. 

An old short cut in mental arithmetic 
which the author uses to advantage al- 
most daily in classroom work is the ex- 
traction of square roots mentally. To 
get the square root of any number, take 
the nearest whole s(iuare root plus or 
minus the <liffereiice of the original num- 
ber and the root squared divided by 
twice the whole root. For example: 


6oi 
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The values thus obtained will always 
be slightly high but they arc usually well 
within 1 % which is satisfactory for most 
class room problems if not most engineer- 
ing problems. The theory behind this is 
as follows: 

ViV = a + 6 

= V(o + by = Vo* + 2o6 + 6*. 

Where N is the number whose square 
root is sought and a and h are two num- 
bers whose sum is ViV (the value sought). 
Now if 6 is small compared to o, then 6* 
is even smaller and could be ignored in 
the expansion without appreciably af- 
fecting the value. Then if a is assumed 
(the nearest whole square root) and 
2ah = N — (dropping b^), b can easily 


be determined. 

^ N 
^ 2a 

Then Vn = a + b. 

The result, o + b, is actually ViV + 6* 
which is only slightly more than ViNT 
since 6* is very small. Since the value 
from which the root is extracted is always 
larger by b^ than the given number, the 
root is always a bit larger than the true 
value desired, so in changing the root 
from the fractional to decimal form, it 
can often be reduced slightly to come 
closer to the true value. Thus, anyone 
can extract square roots mentally and 
with a few minutes practice be getting the 
answers as fast as ^ne can write them 
down. 
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Engineering Judgment — an Aid in Developing It 

Judgmont may be defined as that ability to make decisions siqjporting comparisons 
and discriminations of observations and facts. Docs tlie development of this ability in the 
engineering student merit sufficient importance to propose it as a point of emphasis in 
our engineering curricula, and if so, by what means, and to what extent? Many engi- 
neering educators agree that it is of great importance, although in the conduct of their 
classes it appears questionable that much thought is given to developing engineering judg- 
ment. Opinions are certainly varied on the manner and means for developing judgment, 
and perhaps it is only reasonable for it to be controversial. One point of view is expressed 
in the following paragraphs. 

Among others, the subjects of engineering drawing, to which the following remarks 
are directed, provide a most excellent opportunity to introduce the inexperienced student 
to the habit of exercising judgment at , a very early stage in his engineering education. 
Here it is that he can be shown and work with things of reality, things that have shapes, 
movements, characteristics — likenesses of which he has been able to observe since his mind 
was capable of it. Here it is that he can see the interrelationship of parts, moving or 
fixed, and the extent to which each affects the other. And because of these he can be 
called upon to express his own ideas as to how a simple part should be made to satisfy 
a given set of conditions, or to make simple improvements, modifications, or corrections 
to an object or machine that has been described as having certain undesirable char- 
acteristics. 

Of importance then in enabling the student to present his expressions in the degree 
to which he is capable at that time is the selection and description of problems that he is 
assigned to w'ork, the kinds of directions issued for obtaining their solutions, and of great 
importance the information, cither in graphic or written form, that will exact his con- 
sideration of those outside factors which have a definite effect in the final decision to be 
made. This is a point which should be strongly emphasized, and a full realization of 
its merits and importance should be imbued in the student's mind. The mere existence 
of the same set of principal facts in two different cases docs not necessarily lead to the 
same conclusion — outside factors can materially influence the results. 

A type of problem that seems particularly appropriate in developing this habit may 
bo called the ''mating-parts" problem, for want of a better term. In contrast to the 
single, unrelated object that seems so widely used in present courses, the studeiit recog- 
nizes that two or more pieces must flt together; that dimensions and shapes must be in 
agreement; that clearance of some amount needs to be provided; that certain surfaces 
need to be machined, and so on. This type of problem is adaptable to a variety of presen- 
tations. Some dimensions for the part to be drawn can be placed on the mating parts; 
all corners may bo shown sharp requiring the student to decide which shall be filleted or 
rounded. The graphic data should be supplemented with word description giving dimen- 
sions not found on the graphic ; giving modifications or corrections that need to be effected ; 
giving instructions as to the operation of the parts; giving redundant data necessitating 
the student’s selection of that which is relevant. 

If the student is informed "that engineering problems originate in much this same 
fashion, that he will have to separate the relevant from the irrelevant and to assimilate 
all known facts and influences, the problem becomes real and is removed from the very 
undesirable copy-type-problem category. Hence, his interest should be stimulated, ^ 
thought provoked, and he should be more able to render supporting comparisons and dis- 
criminations of observations and facts. 

J. Howard Porsgh . 
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So that distance may not be the ally of disease... 


I N an increasing number of com- 
munities this is becoming a familiar 
and reassuring scene — the arrival of 
the x-ray bus, bringing directly to 
people’s neighborhoods and places of 
work the benefits of x-ray analysis. 

Today 85 busses, equipped with 
General Electric Mobile Photo-Roent- 
gen Units, are extending tuberculosis 
control into the rural areas of 34 states 
and in 12 foreign countries. 

Other busses have been especially 
equipped to bring x-ray cancer-detec- 
tion equipment into remote rural areas. 

^ Through them the fight against 
disease has become mechanized, mobile. 

To facilitate the work of the men 
and women who developed these port- 


able units -the scientists, engineers, 
and technicians of the G-E X-Ray 
Corporation— General Electric has 
built a new laboratory, the Coolidge 
Laboratory, named after the com- 
pany's x-ray pioneer. Dr. William D. 
Coolidge. 

It is the largest x-ray developmental 
laboratory in the world. 

By emphasizing research and crea- 
tive thinking, by encouraging fertile 
minds to follow their own imaginative 
bent, and by implementing their work 
with the best available facilities. Gen- 
eral Electric remains “a place where 
interesting things are happening,” and 
stays in the forefront of scientific and 
engineering development. 


foa am. 


GENERAL 
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Toughest Rook! 


it' fe if ic ★★★★★★★★ if if if if if if^ it 



DESIGNED TO HANDLE many of the tougher and more 
abrasive rocks and ores, the "A-1" javr crusher is caps* 
ble of crushing ores with compressive strength as high 
as 80.000 lbs. per sq. in. "A-l" crusher's suspended type 
jaw plates in combination with special wearing plates 
provides low maintenance costs and less down time for 
thousands of installations around the world. 

, The same industrial progressiveness that developed 
the "A-l" crusher is evidenced in over 1600 different 
products sold by Allis-Chalmers to every U. S. industry. 

A 2}66 


“WHERE DO WE GO FROM HERE?" it a beeklat dMcribins tha 
AlliaChalman 18 month Graduolo Tralnins Covrta for olactrlcol. 
machonieol. chomlcol, mlnins and olhor onglnoarlno sradualm. 


Mon ara trainad for lolot, doiian, production, ^rvico and aro» 
tion. ale. Writa for Booklat E 608»A. 


ALLiS-CHALMERS, 11 81 A SO. 70 ST. 
MILWAUKEE, WiS. 

AUIS-CHALMER 



Om if fbt Ko 3 ii Dtciric Pawer EqilpMit — Btggtsf tff Alli Rwgt •! Iidoslilol PinJicb 
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Arc welding should attract 
many engineers 

AS steel fabricators, we were pio- 
neers in the use of arc welding. 

Our long experience has shown the 
unlimited possibilities of this ac- 
cepted method of joining steel. It 
not only gives us added strength 
over other methods, but it has done 
much to reduce the cost of produc- 
tion. New techniques are being de- 
veloped and the future of arc welding should attract 
engineers into the field. 



VICTOR C NORQUIST 



ViCkOr C Norquist 

Vice President and Consulting Engineer 
Butler Manufacturing Company 
Kansas City, Missouri 


This rugged Butler LPG 
twin tank transport, de- 
signed for high pressure, 
was arc welded to stand ex- 
cessive stresses and abnor- 



Published through the courtesy of The Lincoln Electric Company, Cleveland 1, Ohio 
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NUMERICAL METHODS OF 
==ANALYSIS IN ENGINEERING=i 

By^L. E. GRINTER, Editor 

This new book presents a survey of the methods of successive corrections 
as a substitute for vigorous mathematical analysis. These methods 
have been very successful in such diverse fields as structures, vibrations, 
elasticity, torsion, heat transfer, and many others. Published February 
21, 1949. $5.80 


THEORY OF MODERN 
STEEL STRUCTURES, Vols. I & H 

Revised Editions 

By L. E. GRINTER 

Research Professor of Civil Engineering and Mechanics, 

Illinois Institute of Technology 

Volume I of this well-known two volume set offers abundant information 
of a design nature without losing thoroughness of the analytical view- 
point and practice in analysis. This revision extends the emphasis 
upon basic principles with additional material upon loads, reactions, 
shears and moments in beams. Greater emphasis is also placed upon 
flat-roofed industrial buildings. Chapters in the revised edition are 
subdivided into smaller divisions to permit the teacher greater freedom 
in choosing the order in which the material is to be presented. To be 
published this summer. $5.00 {probable) 

In the revised edition of Volume II, which is completely reorganized 
and rewritten, every effort has been made to simplify, clarify, and make 
easier the study of statically indeterminate structures. All the material 
is presented consistently in such a way as to be of equal value to civil 
engineers, architects, and aeronautical structural engineers. One of 
the most widely used textbooks in the held, this volume is unusual for 
its brief survey of all classical and modern examples; and for its discus- 
sion, not found elsewhere, of several modern tools which are the author's 
own developments. Published February 15, 1949, $5.25 

- THE MACMILLAN COMPANY 



ReaJtif jfi/i ffiil cla44^ 


New third edition of 

TECHNICAL DRAWING 


by 

GIESEGKE, MITCHELL & SPENCER 


THE NEW THIRD EDITION of this famous text represents a tlior- 
ouf'h revision. A large part of the text matter has been completely 
rewritten, and the rest has been carefully revised in light of the sugges- 
tions made by teachers all over the country. 

There are approximately 100 new drawings and other new illustrative 
material. At least one half of the old illustrations have been redrawn 
and enlarged in order to do away with ‘*cye-killers.'' 

All problems in which the sheet layout is given have been changed to 
agree with the American Standard size of 11" x 17" or 8i" x 11". The 
entire book has been brought into exact agreement with the new Amer- 
ican Standard Drawing and Drafting Room Practice ASA Z14.1 — 1946, 
and the Appendix contains a complete reproduction of this Standard. 
A new article, "Axonometric Projection by the Method of Intersections 
is an outstanding innovation in this new edition. The authors have 
presented this subject from a new and simplified approach, making 
trimetric drawings nearly as simple as isometric drawing. 


TECHNICAL DRAWING, Third Edition by Gie- 
secke, Mitchell and Spencer will be published this 
summer. Approximately 730 pages. $4.50 {prob- 
able) 


60 Fifth Avenue, New York 11 
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Announcing 

two New Low Cost 

HIGH QUALITY 

BALDWIN 

Universal Testing Machines 


The Baldwin I.ocomotivc Works announces the development of two 
new universal testing machines of especial interest to schools and col- 
leges, particularly for student use. 

I'hese new machines have many of the features of the higher-priced 
Baldwin machines including a hydraulic loading system, exceptional 
structural stability, easy accf»«s to specimens, and simplicity of control. 

'rhey differ from the higher-priced machines chiefly in the method 
of measuring loads; si/e of table; and in certain other factors most of 
which are, in many applications, of minor importance. Accuracy is 
slightly lower, but is still within the A.S.T.M. requirement of i 1%. 

Recorders may be added if desired. 

Two models are available: 

SB12^capacity 12,000 lb. Single unit design. Four ranges: 120 lb., 
600 lb., 3,000 lb., 12,000 lb. Independent pendulum-type weighing 
system. Maximum specimen length, 22 inches; diameter 1 inch, or 
inch by inches. Clearance between colums 7 inches. Stroke 
15 inches. 

SB60 — capacity 60,000 lb. Designed like higher-priced Baldwin ma- 
chines, with hydraulic loading unit separate from indicating and control 
unit. Motor-driven adjustable crosshead. I'wo ranges. Emery pre- 
cision Bourdon gage indicators are standard, but Tate-TOmcry null- 
method indicator can be supplied. Maximum vertical distance between 
gripping heads, 18 inches; minimum 1 inch. Clearance between col- 
umns, 10 inches. 

Any Baldwin office will be glad to supply full information on 
these machines. 


The Baldwin Locomotive Works, Philadelphia 42, Pa., U.S. A. 
Offices: Boston, New York, Philadelphia, Houston, St. Louis, 
Chicago, Cleveland. Pittsburgh, San Francisco, Seattle. Washing- 
ton. In Canada: Peacock Brothers. Ltd., Montreal. Quebec. 


BALDWIN 
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TESTING 

HEADQUARTERS 



A Completely New Welch Pump 





HIGH VACUUM— 0.1 GUARANTEED 
FAST PUMPING at all Pressures 


QUIET RUNNING 
COMPACT 


Size 26 X 14 x 18 inches 


Complele 

$ 475.00 


After several years planning and months of actual designing and careful testing. 
WELCH is proud to announce this NEW. LARGE CAPACITY. TWO-STAGE DUO- 
SEAL PUMP. Although the guaranteed vacuum is stated as 1/10 Micron, most of the 


SEAL PUMP. Although the guaranteed vacuum is stated as 1/10 Micron, most of the 
tests produced a vacuum of 3/100 Micron. Free Air capacity 300 liters per minute (5 
liters per second). It operates quietly with a minimum of vibration. A built-in trap 
prevents the oil from backing up into the system. It has been designed to prevent oil 
from being thrown out of discharge side of pump. Oil level shown in convenient in- 
dicator window at all times. Convenient oil dram permits oil change without dismant- 
ling system. 

—WRITE FOR COMPLETE CIRCULAR GIVING RESULTS OF TEST— 

W. M. Welch Scientific Company 

1515 Sedgwick St., Dept. 1 EtUbllshed IISO Chicago 10, 111., U.S.A. 
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you CAN BE SURE IF fT^^^sdn^ouse 



Announcing 6 New Charts on 

NUCLEAR PHYSICS 


One of th<5 moHl iiiiporlaiil ofTcrin^A ever presented by Weslinphoiise Sehool 
Service is this set of six wall eliarls on nuclear physics. T(k the teacher and student 
alike, they will prove invalnulde in explaining this new science and in showing 
its sifriiihcaiice in the world today. 

'rhe charts -lithographed in two c<dors — arc a necessily in modern science 
cinssrooiiis. Iiudiided w'ilh eat'h set is a 32-patre booklet coiitainintr siippletiienlary 
information oil unclear physics. 

The six charts arc: 

1. Partial€»s of Nurlear Physics: Portrays the fen basic particles important in 
the science of unclear physics. 

2. Slriicture oj the Nucleus: Kxplaiiis how nuclei are put lofjcllicr and charts 
635 isotopes of the elements. 

3. Nuclear Reactu»us: Depicts natural and nian-inade nuclear reactions, in«‘lud> 
ing unclear fission. 

4. Tools of the Nuidear Physicist: Portrays the iintiortanl types of apparatus 
for delecting and iinliicing niicJear reactions. 


5. Using Nuclear Knergy: Shows 
five areas for the useful applica- 
tions of atomic ener^'y. 

6. Prffgress of Nuclear Physics: 

Charts the major theoretical, 
experimental and engineering 
developments in nuclear 
physics. G.10036 



I ■; — 

I Srho(»l Srrvir**, WcHiiiiKliou^c KIrririr 
I 300 Fuijrili Avc., Hox 1017, PiLLuLiurgh 30, Pa. 

I finil f ... for selfl of 

I Nuclear PliyHics Charts. (Price $1.00 p<!r set.) 

I Q Also send “Tearhing Aids", listing 60 other 
i free and low -cost classrooiii aids. 

I NAME 

I (IMeams type or print) 

I .SCHOOL 

I ADDRESS 

j CITY 

I ZONE STATE 

I Make dteck or money order payable to We$ting~ 

I house EHeetric Corporacion. 
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0H> Soil Pfu>ced44/iei 

pi/t. Cn^UteefUn^ Pu^ftaiei 


READY IN JULY 

SOILS TESTING MANUAL 

By Raymond F. Dawson, University of Texas 
8V^ X 1 1 About 160 Pages 

This manual for student use contains the standard methods 
— plus additional important tests — outlined in sufficient detail 
to permit the student to conduct laboratory experiments with- 
out additional instruction. 

Written with clarity and simplicity, it is well organized and 
amply illustrated with drawings of types of equipment appli- 
cable to the procedures. Each laboratory assignment includes 
data sheets providing a convenient arrangement and systematic 
evaluation of the data. An extensive bibliography is included. 

CONTENTS 

Tare Weights and Calibration of Shrinkage MoldvS. Standard Method 
of Determining Percent Moisture. Taking Samples of Disturbed Soil. 
Preparing Samples of Disturbed Soil for Test. Centrifuge Moisture 
Equivalent. Field Moisture Equivalent. Plastic Limit. Liquid Limit 
— Hand Method. Liquid Limit — Mechanical Method. Plasticity In- 
dex. Shrinkage Determinations on Soils. Calculation of Shrinkage 
Factors. Classification of Soils. Mechanical Analysis of Soils. Stan- 
dard Compaction and Penetration Resistance Test. Determination of 
Density of Material in Place. Absolute Specific Gravity. Consolidation 
Test. Permeability. Uncoiifined Compression Test. Direct Shear 
Test. Triaxial Compression Test. California Bearing-Ratio Test. 

Wm ta ^f044ii ^a 4 Hi4iiaiion> 

at OHca 


2 West 45fh S+.. 
New York 19. N. Y. 


Firm on 


PUBLISHING 

CORPORATION 
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Three NEW Engineering Texts 


3rd EDITION— ELEMENTS OF 

STRENGTH OF MATERIALS 

By Siephm Timoshenko and Gleason H. MacCuUough 

This textbook is an outgrowth of Timoshenko’s “Strength 
of Materials’* which was first published in 1930. Where- 
as the original work presents both the elementary and 
advanced aspects of the subject, this new edition, like its 
predecessors, is designed primarily for undergraduate 
courses in elementary strength of materials in colleges and 
schools of engineering. 

Many revisions, additions and new illustrations. Partial 
or complete answers to all problems are included. 

417 pp. approx.^lfilaiiy Illustrations — Cloth — 6 x 9 

THE SLIDE RULE 

By Lee H. Johnson 

In this new technique, using the modern duplex type of 
slide rule, the eye and the head is substituted for the 
hand. Language of the text is simple and concise. 138 
illustrations show the different settings and readings. 

242 pp. — 6}^ z 9^ — Illustrated — Cloth — $3.00 

GEOLOGY FOR ENGINEERS 

By Joseph W. Trefethen 

Prepared as an introductory text in geology for sopho- 
more and junior engineering students. Many helpful line 
drawings and photographs. 13 colored topographical and 
geological maps. 

640 pp. approx.— Well Illustrated— 4x9— doth 
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INTERNATIONAL Announces 
k NEW TEXTBOOK IN CIVIL ENGINEERING 


ROUTE SURVEYING 

by PROFESSOR CARL F. MEYER 

V/orcMtor Polytochaic Indilul* 

300 PAGES or TEXT 300 PAGES OF TABLES $4.50 


— QUOTATIONS FROM THE PROFESSOR WHO REVIEWED IT — 

"I am convinced that this book will answer the needs for a 
comprehensive up-to-date, and j^eachable text on this subject. ...” 

'The sequence is ideals as it permits the instructor to follow 
a definite order of assignments, instead of scrambling from chap- 
ter to chapter as is the case with most texts on this subject.” 

”1 must confirm Professor Meyer's opinion that the natural 
function tables are an improvement over the usual form.” 

"By the thoroughness and style of his presentation Professor 
Meyer gives evidence that he has a full grasp of that material 
which often produces stumbling blocks for the student.” 

"The manuscript indicates Professor Meyer is a superior 
teacher, who is most qualified to write a text on this subject.” 

"I was pleased to see that the author has excluded turnouts, 
frogs and crossing from his text. This material can best be 
handled on the job when the student chooses railroading as his 
field. This I have from maintenance men on three railroads.” 

"In closing I must say that / have nothing but praise for this 
manuscript/' 

CLEAR, COMPREHENSIVE AND TEACHABLE— AN IDEAL TEXTBOOK! 
SEND FOR YOUR EXAMINATION COPY 

International Textbook Company 

Scranton 9, Pennsylvania 
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HEAT POWER FUNDAMENTALS 


By CARROLL M. LEON- 
ARD, Oklahoma Agricultural 
and Mechanical College, and 
VLADIMIR L. MALEEV. 
University of Southern Cali- 
fornia 


READY IN 
NOVEMBER 


NEW 

APPROACH 


SCHEMATIC 

ILLUSTRATIONS 

EXAMPLES. 

ANALYSIS 

UP-TO- 

DATE 


Thr logical s<‘qiuaicti of niaUa iiil Uaids oxcopiioiial 
clarity to the trcjitmcnt of steam power plants, giis 
engines, gas turbines, anil inecbanical refrigeration 
plants. 

Flow diagrams and other diagrammatic, illustrations 
an* especially useful in analyzing processes and 
cycles, and in the solution of problems. 

wealth of examples, with complete analysis, is 
amplified by a wide selection of problems and review 
(luestions. 

Sonu; of the equipment described will reach the 
markf‘t at about the same time the book is published. 


I .506 pp., 337 illustrations. S5.7.5 

PRINCIPLES OF AIRCRAFT I 

PROPULSION MACHINERY I 


READY IN 
NOVEMBER 


By ISRAEL KATZ, Sibley 
School of Mechanical Engi- 
neering, Cornell University. 


This book lias no parallel in current ti*chnical 
literature in terms of completcaicss and originality. 

It supplies the pressing need of both industry and 
the armed services for ujvto-dati'. training of stu- 
dents in T)iston engines and gas turbines. 

A wealth of pertinent photographs, charts, curves, 
tables, and diagrams taken from inilustrial practice 
and research graphically illustrate the text. 

With each chapter numerous illustrative problein.s 
demonstrate the application of principles to practice, 
and enlarge on significant points in the text. 

480 pp., 242 illustrations. $6.50 


UNIQUE 

URGENTLY 

NEEDED 

SUPERBLY 

ILLUSTRATED 

PROBLEMS 


You are invited to send for examination copies 




PUBLISHING CORPORATION 
2 W. 45tli St.. New York 19 
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GI ESECKE-MITCHELL- SPENCER : 

Technical Drawing, 3rd Edn. • 

The new edition of this famous text represents a thorough revision, 
with much of the material completely rewritten. 100 new drawings 
and illustrations are included, and many illustrations from the former 
edition have been redrawn and enlarged. To he published the week 
of August 29th. $4.50 (probable) . 

BEWLEY: Alternating Current 
Machinery 

'J'his new book bases the whole of A-C machine theory on general- 
ized equations of voltage and armature reaction. In this fashion 
the entire field of machinery is unified and simplified. The older 
methods of machine analysis are woven into the text so as to con- 
form to present-day usage. To be published the week of August 
29th. $5.50 (probable). 

GRiNTER: Thcory of Modern 
Steel Structures, Vol. I, Rev. Edn. 

In this reorganized and rewritten edition of Volume I, emphasis is 
placed on basic principles with additional material on loads, reac- 
tions, shears and moments in beams. I’he text may be used for a 
course given either simultaneously or following the course in 
strcngtli of materials. To be published in mid-September. $5.50 
(probable) . Vol. II — Published February 15, 1949. $5.25. 

fUilUnUed — 

SHRAGER: Elementary Metallurgy 
and Metallography 

This new book provides a comprehensive treatment of metallurgy 
for an introductory course. It includes the underlying science of 
the structure of metals, as well as the techniques of metal processing 
and the characteristics and uses of the finished products. Published 
July 5. $4.75. 


THE MACMILLAN COMPANY, 60 Fifth Are., N.Y.ii 
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MOTION AND TIME STUDY PROBLEMS AND PROJECTS 

by R. M. BARNES 



Printed forms for the solution of solectcil problems, <is well as forms 
for problems prepared by the instructor. yu?te. 224 pages, PapeVy 
$2,50 


DIFFERENTIAL EQUATIONS 

by H. W. REDDICK 

Methods of solving ortlinary differential equations and the problems 
in applied mathematics involving them. New material and new prob- 
lems in revision. 2nd Ed.yjuyie, 28S pages, Illus, $3.00 


ELEMENTS OF SOUND RECORDING 

by J. e. FRAYNE and H. WOLFE 

Useful information on basic sound problems. Numerical problems 
with limited complex mathematical analysis illustrate the use of design 
formula. May. 686 pages. 483 illus. $8.50 

HYDROLOGY 

by C. O. WISLER and E. F. BRATER 

Fundameni.il and up to date principles of entire field. Substitutes 
for obsolete methods a sound new method of determining magnitude of 
rare floods. Discusses many other important jiroblcms. June. 419 
pages, Illus. $6.00 

HEAT TRANSFER, Vol. I 

by MAX JAKOB 

A complete treatment of conduction and convection covered from 
the viewpoints of mathematics, physical theory, experimental data, etc. 
August. 758 pages. 251 illus. $12.00 

BASK ELECTRONICS 

by R. G. KLOEFFLER and M. W. MORRELL 

Describes, rather than analyzes, basic circuits and applications. 
Details on new developments of the transitor and mechano-electronic 
transducer. Many problems. Sept. 435 pages. 404 illus, $5.00 

fO 

JOHN WILEY & SONS, INC., 440 Fourth Ave., New Yoili 16, N.Y. 
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—Just Published — 

A Book of Special Significance to Engineers 

CONSTRUCTIVE USES 
OF ATOMIC ENERGY 

By Arthur H. Compton, L. W. Chubb, Samuel K. 
Aluson, M. Blau and J. Carlin, H. Etherington, 

A. P. SCHREIBER, £. S. KOPECKI, A. KALITINSKY, 

A. L. JOHNSON, F. W. Parker, G. C. Butler, 

C. P. Rhoads, J. E. Christian, and G. Failla 

Edited by S. C. ROTHMANN 

This is the first book to describe for the 
educated layman the tremendous potential- 
ities of the “Peaceful Atom” and the uses to 
to which it is already being put in fields of 
science and industry. 

The volume brings together fourteen articles 
by ou ts tandi ng au thori ties i n atomic research. 
These experts tell how atomic energy is being 
put to work in the service of mankind — in 
industry, metallurgy, aviation, ceramics, and 
soil-fertilizer research, and in physical, chem- 
ical, biological, medical, and pharmaceutical 
research. 

This clear and comprehensive picture of an 
exciting field highlights its utilitarian values. 
There are 24 half-tones, many drawings, a 
helpful glossary of nucleonic terminology, 
and a selective bibliography. 

2S8 page* 83.00 


HARPER 8C BROTHERS PUBLISHERS 
49 East 33d Street New York 16, N. Y. 




steam 

Power Plants 

% — 

Philip J. Potter 

University af North Dakota 

A Volume of Mechanical Knyineerintj Scries 

Buugess H. Jennings, Norlhwestern Ifnirersily, 
Consiilling Editor 

U iM)KBSTA!NDAliljE, comprehensive and sound, 
^ivin^ a thoroughly satisfactory grounding; in 
power plant engineering. Clear explanations of theory 
help the student to understand thoroughly his etpia- 
lions, energy transfers and heat halanees. Funclional 
descriptions and tabular specilieations and dala fa- 
rniliarizt; him with purposes, design and j)orfornianc(i 
of his equiprmuit. And a wi?alth of illustrative ex- 
amples and problems build his coiilidenee in ability 
to make and check correctly the power plant engi- 
neer's calculations for design and eflicicnt operation. 

503 pages 350 illiistralions $6.50 

Outline in Brief 

1. Introduction 7. Boiler Auxiliaries 

2. Flow of Fluids 8. Heat Exchangers 

3. Pumps 9. Steam Turbines 

4. Theory of Heat Transfer 10. Steam Engines 

5. Fuels and Combustion 11. Heat Balances 

6. Steam Generators*^ 12. Economics of Steam Power Plants 


The Ronald Press Company 

15 East 26lb Street. New York 10. N Y 



McQfusMt-Ji^iU /SooAd. . . 

REFRACTORIES. New 3rd edition 

By F. H. Norton, Massachusetts Institute of Technology. In press 
An authoritative treatise dealing with the fundamental processes involved in the 
manufacture and use of refractories. Material of former editions has been 
extensively revised, and several new subjects, such as refractories for nuclear 
power generation and jet propulsion, are discussed. Many new illustrations 
have been added. 

INTRODUCTION TO CHEMICAL ENGINEERING 
THERMODYNAMICS 

By J. M. Smith, Purdue University. Chemical Engineering Series. In 
press 

Provides an elementary yet sound treatment of the first and second laws of 
thermodynamics for students of chemical engineering. The book also contains 
a study of the thermodynamic properties of fluids, applications of thermo- 
dynamics to the flow of duids, compression and expansion processes, refrigera- 
tion, phase equilibria, and chemical reaction equilibria. 

NUMERICAL ANALYSIS OF HEAT FLOW 

By G. M. Dusinbekrr, The Pennsylvania State College. In press 
Here is a specialized volume for advanced engineering students. It treats the 
solution of problems which involve the flow of heat within solid bodies and 
across their boundaries, by nuiii(‘rical calculations. The hnite-difTerence 
methods presented by the author are free from many of the limitations of con- 
ventional differential analysis. The book presents a variety of tcchniiiucs 
which will prepare the student to attack almost any heat conduction problems 
that may arise, whether in the field of steady state or transients. 

ELECTRONICS IN ENGINEERING 

By W. Ryland Hill, University of Washington. McGraw-Hill Electrical 
and Electronic Engineering Series. In press 
An electronics text designed specifically for senior and graduate students of 
Mechanical Engineering, Aeronautical Engineering, Chemical Engineering and 
Civil Engineering. The treatment is sufficiently analytical to interest such 
students, yet contains enough practical applications to illustrate the applica- 
tions of electronics to the various engineering fields. 

PROCEEDINGS OF THE ENGINEERING DRAWING 
DIVISION SUMMER SCHOOL, A.S.E.E. 

Edited by R. P. Hoelscher, University of Illinois, and Justus Rising. 
Purdue University. 639 pages, $7.50 

Presents the papers and discussions in substantially the same order as given 
June 18-28, 1946, at Washington University, during the Summer School for 
engineering drawing teachers organized under the auspices of the American 
Society for Engineering Education. 

INDUSTRIAL MICROBIOLOGY. New 2nd edition 

By Samuel C. Prescott. Massachusetts Institute of Technology, and 
Cecil Gordon Dunn. Massachusetts Institute of Technology. In press 
A thorough revision of a successful text and industrial reference book. The 
authors deal with the fundamentals of the utilization of yeasts, bacteria, and 
molds for the production of industrially important or potentially valuable 
products. The material has been brought up to date and much new material 
has been added. 

Send Jor copies on approvai 


McGRAW-HILL BOOK COMPANY, Inc. 

330 Wasfc 42nd Skrmmk N«w York 18, N. Y. 



8 


• • • 


ENGINEERING SUPERSONIC AERODYNAMICS 

By E. Arthur Bonney, The Johns Hopkins University. In press 
An introductory text for college seniors or first year graduate students, pre- 
senting only the practical applied information necessary for understanding the 
subject and the essentials for designing, and for predicting the performance of 
supersonic aircraft. The book covers compression and expansion waves, one- 
dimensional flow-nozzles and diffusers, two-dimensional flow, airfoil character- 
istics, etc. 

THE AIRPLANE AND ITS ENGINE. New Sth edition 

By C. H. CiiATFiELD, Fellow, Institute of the Aeronautical Sciences, C. F. 
Taylor, Massachusetts Institute of Technology, and Shatswell Obbr, 
Massachusetts Institute of Technology. 380 pages, $4.50 
Thoroughly revised, this book again gives the student a sound knowledge of the 
basic principles, and a broad view of recent developments. All 4iew develop- 
ments have been included: gas turbines, jet engines, rocket engines, reciprocating 
engines, present-day instruments, automatic pilots, radar, blind-landing tech- 
niques, etc. 

APPLIED HYDROLOGY 

By Ray K. Uinsley, Jr., Max A. Kohler, and Joseph L. H. Paulhus, 
all of the U. S. Weather Bureau. McGraw-Hill Series in Civil Engineering. 
In press 

This text is designed to meet the need for a reference book to he usc‘d by prac- 
ticing engineers. It deals with the factors governing the movement of water 
in all its phases through the hydrologic cycle. Explains the fundamental rela- 
tions involved in hydrologic phenomena, and the development of techniques in 
computing and forecasting streamflowv'eviiporation, snow-melt, etc. 

STRENGTH OF MATERIALS 

By J. P. Den IIartog, Massachusetts Institute of Technology. 323 pages. 
$4.00 

A textbook for a first course in strength of materials for engineering students. 
Each article starts with general theory and then gives practical examples of the 
theory. Mohr’s circle method for stresses is treated fully, and the theory of 
the center of shear is covered in an elementary mannei . There are 350 problems 
with answers. 

MECHANICS 

By J. P. Den Hartoc;, Massachusetts Institute of Technology. 462 pages. 
$4.50 

A basic text for introductory courses in mechanics. Covers the usual sopho- 
more course in engineering mechanics, dt'signed for two semesters, the first 
one principally statics, the second kinematics and dynamics. The subject 
matter is presented in a simple and clear manner with emphasis on funda- 
mentals. There are 334 problems at the end of the book. Others, with solu- 
tions, are treated as examples in the text. 

WATER SUPPLY ENGINEERING 

By H. E. Babbitt and James J. Doland, University of Illinois. Fourth 
edition. 603 pages, $6.50 

This successful text has been revised in order to place more emphasis on prac- 
tical applications of principles. The functional, rather than the structural 
procedure, is stressed. Some pure theory has been sacrificed to Include the 
application of theory to practice in finance, hydraulics, pumping machinery, 
electrical equipment, and water purification. 

Send for copies on approval 

McGRAW-HILL BOOK COMPANY, Ine. 

330 Wost 42nd Strnnt N«w York 18, N. Y. 




9 



UIILEY 

AiMtf iooJiA atul e diitoHA pvi manl^ ^aU — 

ELECTRICAL ENGINEERS’ HANDBOOK 

Vol. I: Electric Power 

•ditad by H. PENDER and W. A. DEL MAR 

A com{).act collection of practical data, charts, and tables prepared 
hy 71 experts. New edition is enlarged, rearranged, completely re- 
written to include variations and improvements in the field. 

Sept, 1716 pages, 977 Ulus, $8.50 

HYDROELECTRIC HANDBOOK 

by W. P. CREAGER and J. D. JUSTIN 

A compendium of all phases of modern hydroelectric practice. 
Revised edition brought up to date with much additional essential data. 
2nd Ed.y Oct. Approx. 1 1 36 pages. 600 illus. Prob. $15.00 

AIRPLANE PERFORMANCE, 

STABILITY, AND CONTROL 

by C. D. PERKINS and R. E. HAGE 

Elements of applied aerodynamics concerning airplane design. 
Covers propulsion characteristics, [lerforniance methods, drag estimation 
at very high speeds. Oct. Approx. 526 pages. 325 Ulus. Prob. $7.00 

ACOUSTIC MEASUREMENTS 

by L. L. BERANEK 

Covers entire held of acoustics including measuring techniques, 
apparatus, alternate methods for accomplishing electro-acoustic measure- 
ments. Sept. 914 pages, Illus. In Preparation 

APPLIED EXPERIMENTAL PSYCHOLOGY 

by A. CHAPANIS, W. R. GARNER, and C. T. MORGAN 

One of the WILEY PUBLICATIONS IN PSYCHOLOGY, Herbert 
S. Langfeld, Advisory Editor. How the discoveries of experimental 
psychologists about seeing, moving, and hearing can be applied in engi- 
neering design to produce more efficient machines for human use. Sept. 
Approx. 402 pages. 196 Ulus. Prob. $4.50 

OlUm% ioaUA M pnfm 5 

JOHN WILEY & SONS, Inc., 440 Fourth Ave., New York 16, N. Y. 
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Thorndike Saville, President, A.S.E.K, 1949-50 


Tho newly elected President of the So- 
('iety, Thorndike Saville, has established 
Jin eminent reputation as educator, eiipfi- 
iieer and administrator. His academic 
accomplishments include undergrjiduate 
work in civil enf*ineerin{j bcfjinning in 
HMO at Harvard University and later at 
Dartfnouth College, where lie received tin* 
Bachelor of Science and Civil Engineer- 
iFig degre(»s. For two years he was a 
graduate student in hydraulic and sani- 
tary engineering at M.I.T. and Harvard 
University, receiving the degree of M.S. 
I'rom both universities. In 1944, he was 
awarded the honorary degree of Doctor 
of Engineering from Clarkson College. 

During the first World War he was. a 
1st Lieutenant in the U. S. Army, where 
In* was in charge of design and partial 
ronstru('tion of the Big Bethel Water 
Supply and Filtration Plant for Langley 
Field and Fort Monroe. Upon termina- 
tion of the AVar, Dean Saville was sent to 
England and France under a traveling 
fellowship from Harvard University to 
study liver regulation and sewage ti-eat- 
iiient processes. 

Dean Saville^s academic career began in 
1919 upon his api^ointmont -as Associate 
Professor and later Professor of Hy- 
draulic and Sanitary Engineering at the 
University of North Carolina, where he 
i (*mained until 1932. During this time he 
served as Chief Engineer of the North 
Carolina Geological Survey and its suc- 
(*essor, the North Carolina Department of 
Conservation and Development, in charge 
of the water resources and engineering 
division. 

In 1932 he accepted the post of Pro- 
fessor of Hydraulic and Sanititry Engi- 
neering at New York University and sub- 
sequently became Associate Dean and 
Dean of the College of Engineering at 
that University. 

Dean Saville has inaugurated and car- 
ried out numerous research projects and 


hii.s published over 40 articles in technical 
publications. Among the more iinfior- 
tant are: (1) “Nature of Color in Water,” 
i>ublished as the result of research at 
Harvard in 1916, which laid the scientific 
background for several control methods 
used in water j)urifi(;ation processes; (2) 
“The Cause and Prevention of Red AVater 
Troubles”; (3) “The Water Supply of 
Caracas, Venezuela,” describing the Avrit- 
ePs Avork as Consulting Engineer in that 
country in 1926; (4) “The Power Situa- 
tion in th(5 South,” published by the 
American Academy of Political and So- 
cial Silence in 1931 and describing the 
past growth and future possibilities of 
hydro-electric power developments in the 
southern states; (o) “Tlie Administrative 
Control of Water Pollution,” a detailed 
.study of tlici problem of investigation of 
stream i)olliition ])y (lovornmental Agen- 
ciiis ill the United Stat(‘s and abroad; (6) 
“Inveiitoiy of AVater Resources of the 
United States,” National Resources Board, 
1935; (7) “A Study oC Methods of Esti- 
mating Flood FIoavs.” 

Ilis extensive consulting practice in- 
cludes a Jtockefeller Foundation investi- 
gation of the* water supply for Caracas 
made*, for the government of Venezuela; 
consultant to the U. S. Army Engineers 
Board on beach erosion and sand move- 
ment; consultant to the U. S. Geological 
Survey and Mississippi Valley Committee 
on the investigation of flood frequencies; 
Executive Engineer of the Water Re- 
sources Section of the National Re- 
sources Board, and a member of the 
Water Resources Committee of this 
Board; consultant to the AVar Depart- 
ment on tho Army Specialized Training 
Program; a member of the Governor's 
Technical Advisory Committee of the New 
York Department of Commerce; member 
of the National Advisory Committee, 
Engineering Science and Management 
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War Training Program ; advisor on the 
Public Works Committee of the Hoover 
Commission on the reorganization of the 
Federal Executive Departments; Engi- 
neer member of the New York State Pub- 


lic Health Council; and a member of the 
National Advisory Health Council, U. S. 
Public Health Service. ^ 

He has taken a prominent part in ac- 
tivities of the A.S.E.E. as well as other 
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Miigiiieering societies. He was a member 
of the Council of the American Society 
i‘or Engineering Education from 1942-45 
and was Vice-President in 1948-49. He 
has also served on the Executive Commit- 
tre of the E.C.A.C., E.C.R.C., Manpower 
( 'oiiiniittoe and numerous other coinmit- 
of the Society. He has been a di- 
rector of the American Society of Civil 
Engineers and President of the Metro- 
politan Section of that Society. He is a 
nuMiibcr of the following organizations; 
American Water Works Association; 
New England Water Works Association; 


Boston Society of Civil Engineers; Amer- 
ican Institute of Consulting Engineers; 
American Association for the Advance- 
ment of Science, Vice-President (section 
M) 1948-44; Federation of Sewage 
Works Associations; American Society of 
Planning Officials ; American Public 
Health Association; Harvard Engineer- 
ing Society, President 1947-48; Harvard 
Club of New York City; Engineers Club 
of New York, Member Board of Gover- 
nors 1947-52; Phi Beta Kappa; Sigma 
Xi; Tau Beta Pi; and the Mayflower De- 
scendants. 


Fall Meetings of RC.A.C., E.C.R.C and the 
General Council 


The regular Fall Meetings of the Ad- 
ministrative Council and • the Research 
Council will be held in Room 600 of the 
Kansas City Municipal Auditorium on 
October 28, 1949. The Morning Session 
will start at 9 :00 A.M. and the Afternoon 
Session at 2 :00 P.M. 

There will be a breakfast meeting of 
the Executive Committee of E.C.R.C. at 
the Hotel Muehlebach at 8:00 A.M. and 
Mil Executive Committee luncheon of 
E.C.A.C. at 12:30 P.M. 

The General Council will have a dinner 
meeting at the Hotel Muehlebach at 
<i:00 P.M. 

The program for the Engineering Col- 
lege Administrative Council follows: 

9:00 A.M. Room 600, Kansas City 
Municipal Auditorium. 

1. ^^Impact of Atomic Problems on 
Engineering Education” — Dr. L. 
R. Hafstad, Director of Reactor 
Development, Atomic Energy 
Commission. 

2. ^'Opportunities for Engineers in 
the Field of Nuclear Engineer- 
ing” — ^Dr. L. B. Borst, Chairman, 


Reactor Science and Engineering 
Department, Brookhaven Nations 1 
Laboratory. 

3. "Education for Nuclear Engineer- 
ing” — Dr. K. H. Kingdon, Assist- 
ant Director of the Research Lab- 
oratory, in charge of Knolls 
Atomic Power Laboratory, Gen- 
eral Electric Company. 

4. "Chemical Engineering and Nu- 
clear Energy Development” — Dr. 
Stephen Lawroski, Director of 
Chemical Engineering Division, 
Argonne Laboratory. . 

5. "The Environmental Engineering 
Aspects of Nuclear Activities” — 
A. E. Gorman, Sanitary Engineer, 
Atomic Energy Commission. 

2:00 P.M. Room 600, Kansas City 
Municipal Auditorium. 
Engineering College Research 
Council Program. 

Room reservations can be made by 
writing directly to the Hotel Muehlebach 
and stating that reservation is being made 
for the American Society for Engineer- 
ing Education Meeting. 



Lamme Award — Karl Taylor Compton 



KAEL TAYLOE COMPTON 


To Karl Taylor Compton for his achieve- 
ments in scientific and engineering edu- 
cation as a teacher, research worker, 
administrator and author; for his hroad 
understanding of the relation of education 
to production and of the engineering col- 
lege to industry; for his leadership in 
evaluating staff, equipment and course con- 
tent in accrediting engineering curricula; 
for his imaginative insight into the appli- 
cation of science and engineering to the 
defense of the Nation at war; for his wise 
counsel to the President of the United States 
and those in military leadership with him, 


we award this the twenty -second Lamme 
Medal. 

Kabl T. Compton was born in Wooster, 
Ohio, September 14, 1887; his father was 
a teacher and after graduation from 
Wooster College he became a teacher, 
which activity he has continued to this 
day. In the classroom, the office, the 
committee room, the commission, the Re- 
search Board and the jCouncil of the 
President he has instructed those who 
would be taught. His first graduate de- 
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;;rcu, Sc.M., was taken at Wooster Col- 
lege in 1909 and his Ph.D. was taken at 
I^rinceton in 1912. He has been awarded 
many honorary degrees from many col- 
leges and universities: Doctor of Science, 
Doctor of Engineering, Doctor of Laws, 
Doctor of Applied Science, Doctor of 
Humane Letters. He began his career as 
an Instructor in Chemistry, College of 
Wooster in 1909. In 1913 he became In- 
structor in Physics, Reed College, and 
then went to Princeton University in 
1915. He was Chairman of the Pliy.sics 
Department when he left Princeton to 
become President of the Massachusetts 
Institute of Technology in 1930. Dr. 
Compton was also summer lecturer* at the 
Universities of Michigan, Cornell, Colum- 
bia, Chicago, and California. In 1934 he 
was Pilgrim Tnist Lecturer*, Royal So- 
ciety of London. 

For a number of years he was constru- 
ing physicist for the General Electric 
Company and for the U. S. Department 
of Agriculture. 

Dr. Compton received the Ruiiiford 
Aledal from the American Academy of 
Arts and Sciences in 1931 and was 
awarded the Medal of Merit in 1940. In 
1947 lie received the Wa.shington Award 
from the Western Society of Engineers 
and the Mnrcellus Hartley Public Wel- 
fare ]\Iedal of the National Academy of 
Sciences. He was made Honorary Com- 
mander of the Civil Division of the Most 
Excellent Order of the British Empire, 
and Commander of the Royal Norwegian 
Order of St. Olav in 1948. 

Dr. Compton is the author of approxi- 
mately 100 publications dealing with re- 
search in photoelectricity, ionization of 
gases, soft x-rays, spoctrascopy in the ex- 
treme ultraviolet, fluorescence and dis- 
sociation of gases, electric arcs and other 
types of gas discharge, and other miscel- 
laneous subjects in physics. 

He is a member of the following fra- 
ternities: Phi Beta Kappa, Alpha Tau 
Omega, Tau Beta Pi, and Sigma Xi. 

Dr. Compton is also a member of the 


Union and University Clubs of Boston, 
Univeraity Club of New York and Cosmos 
Club of Washington. 

Wiien the accrediting of engineering 
curricula wns undertaken. Dr. Compton 
was ehairinan of ECP^^s Committee on 
Engineering Schools. His e.xcellent lead- 
ership guided tlie C’ommittee through the 
early stng**s of tlie work and until the 
success of the program was assured. 

He lias be(»n very aetiv<i in the afl'airs 
of the Ain(‘rican Society for Engineering 
Education. He* served on the Council, 
193.3 1936, and from 1937 to 1946; he 
was \3ce I^resideiit, 1936-1937, and 
I *residen t, 1 93S -1 939. 

His work in the War elfort was out- 
standing. His institution was a leader 
ill re.search and he ])er.sonally did his part 
ill furthering the re.search and [>roductioii 
of the Nation. 

Dr. Compton was aiipuinted by Pre.si- 
deiit Truman to succeed Dr. Vannevar 
Hush as Chairman of the National 
Military Estahlishment Ite-searcli and De- 
velopment Board, October If), I94S, 
bringing to his new duties the benefits of 
a wide range of c‘xj>erieiice as scientist, 
admini.strator, and public servant. 

Ill order to d(!Vote full time to the 
Research and Development Board, Dr. 
Compton resigned the presidency of the 
Ma.ssachus<*tts Institute of Technology, a 
position which he has held since 1930. 
He retains his association with the In- 
stitute, however, as Chairman of the 
(^n-poration. 

Dr. Compton is actively interested in 
the* strong impact upon society of tech- 
nological progress and weapon innova- 
tions. In 1940 he was one of a small 
group of distinguished scientists which 
called upon the President of the United 
States and suggested to him the urgency 
of mobilizing American science to meet 
the impending threat of war. As a result 
of these recommendations, the President 
created by executive order the National 
Defense Research Committee, and Dr. 
Compton became one of its original mem- 



6 


LAMME AWARD— KARL TAYLOR COMPTON 


bers in charge of the division responsible 
for detection, controls, and instruments. 
When the Office of Scientific Research 
and Development was created, the Na- 
tional Defense Research Committee be- 
came one of its principal operating arms. 
Dr. Compton retained his membership on 
the NDRC throughout the war, and, in 
addition, became Chief of the Office of 
Field Service, OSRD, where he directed 
the program of sending scientific experts 
into the war theaters to assist in the full- 
est exploitation of the new weapons which 
were being issued. His other w’artime 
activities included the following posts: 
member of the Scientific Intelligence Mis- 
sion to Japan; member of Secretary of 
War Special Advisory Committee on the 
Atomic Bomb; chairman of the United 
Radar Mission to the United Kingdom; 
member of the Baruch Rubber Survey 
Committee; member of the War Re- 
sources Board. He was also a member of 
a Special Committee on Postwar Research 
appointed by the Secretaries of War and 
Navy to make recommendations as lo the 


In the 

In response to the request of those who 
attended the five Regional Conferences on 
University Research and Patent Problems 
in Atlanta, Berkeley, Chicago, Denver and 
New York, as well as others unable to do 
so, a summary report on all five confer- 
ences is being prepared. 

There are approximately 70-75 pages 
to this report and it is available at $1.00 
per copy, which is the cost of printing 
only. Orders should be sent to Patent 
Survey, National Research Council, 2101 
Constitution Ave., Washington 25, D. C. 
Checks should be made payable to the 
National Academy of Sciences. 

Dean S. S. Steinberg of the University 
of Maryland College of Engineering at- 


best way of organizing militaiy research 
in the postwar period. 

In 1946, Dr. Compton became a mem- 
ber of the War Department Research Ad- 
visory Panel, Chairman of Jjoint Chiefs 
of Staff Evaluation Board on Atomic 
Bomb Tests, and a member of the Naval 
Research Advisory Committee. 

Dr. Compton was appointed Chairman 
of the President's Advisory Commission 
on Universal Training which drew up a 
report on “A Program for National Se- 
curity” and transmitted it to President 
Truman on May 29, 1947. In this report 
international, economic, educational, med- 
ical, and religious implications of uni- 
vei-sal military training were considered. 
The Commission also studied future kinds 
of wars and their risks. President Tru- 
man, in commending Dr. Compton on his 
work with the Commission, made the fol- 
lowing statement: “The report of the 
Commission, happily unanimous, will I 
believe stand for decades to come as a 
definitive statement of the military policy 
of the United States.” 


News 

tended the h^rst Pan-American Congress 
held in Rio de Janeiro, Brazil, July 15 
to 24, as a guest of honor of the Congress. 
Dean Steinberg was Chairman of the 
United States Engineering Delegation of 
40 engineers who attended the meeting. 

Preceding the Rio Congress, there was 
held at Sao Paulo, June 9 to 13, a i;neet- 
ing of engineers representing all the 
countries of the western hemisphere to 
organize a Pan-American Union of En- 
gineering Societies. In 1945 and in 1948, 
under the auspices of the Department of 
State, Dean Steinberg visited all 20 Latin- 
American republics on a survey of .engi- 
neering and engineering education. 



George Westinghouse Award — Joseph Marin 





JOSEPH MARIN 


To Joseph Marin for his effective contri- 
butions to the training of graduate and un- 
dergraduate students in the field of applied 
mechanics; for his important contributions, 
through research, to knowledge of the appli- 
cations of principles of mechanics to the 
uses of engineering materials; for his many 
scientific and technical articles which have 
brought the results of experimental re- 
searches into reach of practicing engineers; 
and for his painstalcing efforts to develop 
better teaching materials in Hie form of 
textbooks, class notes, problems, and labora- 
tory equi]^ent. 

The engineering profession is proud to 
acknowledge its debt to Joseph Marin. 


As an indefatigable research worker, as 
an enthusiastic and inspiring teacher, as 
a practicing engineer and consultant, and 
as an active member of professional so- 
cieties, his services to the field of theo- 
retical and applied mechanics have been 
manifold. Through his scientific papers 
he has made many important contribu- 
tions to the knowledge of mechanical 
properties of materials and to the prin- 
ciples of stress analysis. He has assisted 
materially in bringing to the practicing 
engineer and designer some of the latest 
theoretical and experimental develop- 
ments in engineering mechanics. 
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Although born in New York City on 
June 7, 1905, Dr. Marin spent most of 
his early years in Canada and received 
his Bachelor of Science degree in Civil 
Engineering from the University of 
British Columbia. His subsequent grad- 
uate work was carried on at the Univer- 
sity of Illinois and as a pupil of Pro- 
fessor Stephen Timoshenko at the Uni- 
versity of Michigan, where he was 
awarded the degree of Doctor of Phi- 
losophy in 1936. Dr. Marin served as 
Instructor in Civil Engineering at Rut- 
gers University from 1930 to 1934 and at 
the same institution as Assistant Profes- 
sor of Engineering Materials from 1934 
to 1939. In 1939 he became Associate 
Professor of Civil Engineering at Illinois 
Institute of Technology. In 1942 ho was 
appointed to his present Professorship of 
^Engineering Mechanics at Pennsylvania 
State College. 

Throughout his teaching career, Dr. 
Marin has contributed to the improve- 
ment of instruction of both undergrad- 
uate and graduate students. He is the 
author of several textbooks; ho has pre- 
pared class notes for many graduate 
courses; and he has shown ingenuity in 
devising specialized laboratory equip- 
ment for instructional and research pur- 
poses. He has also continued to serve as 
an inspiring teacher to many engineers in 
the non-academic world by contributing 


ch^ar and concise presemtations of design 
solutions to various scientific and tech- 
nical journals. 

Doctor Marin was engaged in research 
and developmental work in thg Turbine 
Division of the Westinghouse Electric and 
Manufacturing Company during 1937, 
and has been employed as consultant on 
stress analysis problems by the Curtiss- 
Wright Corporation and other companies 
since the beginning of the War. 

He has directed numerous important 
researeJi investigations in the mechanical 
properties of materials. Among the or- 
ganizations for which he has carried on 
research projects are National Advisory 
Committee for Aeronautics, W(»l(ling Re- 
search Council, Wriglit Field, and Office 
of Naval Research. He is a member of 
the Executive Coiiiiiiittee of the Society 
for Experimental Stress Analysi.s, an ac- 
tive membcir of many professional society 
committees, and maintains membership in 
.Vmerican Society for Engineering Edu- 
cation, American Society of Civil En- 
gineers, American Society of Mechanical 
Engineen3, American Society for Testing 
Materials, Society for Experimental 
Stress Analysis, Institute of Acn-onautical 
Sciences, Sigma Xi, Phi Kap})a. Phi, Tau 
Beta Pi, and Chi Epsilon. 

Professor and Mrs. Marin, the former 
Jean Brunton, whom he married in 1939, 
reside at Boalsburg, Pennsylvania. 


Sections and Branches 


The Hlinois-Indiana Section niember.s 
of the American Society for Engineering 
Education held their annual meeting on 
the campus of the University of Notre 
Dame on Saturday, May 14, 1949. The 
meeting was called to order at 10 :00 A.M. 
and the group was addressed by the Rev- 
erend John J. Cavanaugh, C.S.C., Presi- 
dent of the University of Notre Dame, by 


Dean Karl K. Schoenherr of Notre Dame, 
and by Harold S. Vance, President and 
Chairman of the Board, The Studebaker 
Corporation. Many of those attending 
the meeting took advantage of the con- 
ducted campus tour just before luncheon 
which was served at 12:45. The after- 
noon program consisted of seven technical 
sessions. 



Program for the Year 

By THORNDIKE SAVILLE 

President of the AS EE and 
Dean of Enffinccrinff, Xcw York Univcrsitif 


During the war years engineering col- 
leges were confronted with numerous spe- 
cial training programs, a severe drop in 
normal student enrollment, and the de- 
parture of many faculty members for 
military and other national service,. 
Quite naturally Society activities wore 
markedly reduced, and those in effect were 
strongly colored by considerations of the 
iicitional emergency. Kecovciy from, the 
war posed still other new problems, and 
it has been only during the past year that 
some semblance of normality has returned. 
During that year the Society has been ri- 
invigorated under the vigorous leadership 
of my predecessor Dean C. J. Freund. 
The offh'Ci's have been stimulated to ac- 
tion in the realm of Society affairs for 
which they are respectively responsible, 
old committees have been reactivated and 
important new committees established, 
and the membership at large have* evi- 
denced a determination to make the So- 
ciety function effectively in all of the 
areas contemplated by the Constitution. 
Indeed the Constitution itself has been re- 
vised. 

All of this is most promising for the 
future. The Society is definitely not 
static. Many new members have been 
added to our rolls, and look to the Society 
for guidance, information, and as a 
medium for the exchange of new ideas 
relating to the many phases of engineer- 
ing education. It is my purpose to help 
consolidate the progress which we have 
made, to try to keep our new activities 
and experiments within the limits of ef- 
fective action, and to endeavor to make 
the influence of a Society of some 6500 


professional engineering educators not 
only a constructive force in higher edu- 
cation, but an influence which should be 
brought to bear more effectively on na- 
tional affairs. 

The engineer presently occupies a 
higher placid in public esteem than ever 
before. One may well argue that this is 
due in no small measure to the improve- 
ment ill the character and .scope of his 
professional education over the past 
twenty-five years. I believe this is an 
achievement of our Society membership, 
acting individually and collectively. But, 
preoccupied with our primary obligations 
to recruit new and competent faculties, to 
revise curricula, to meet new advances in 
science and technology, to improve the 
methods and aims of instruction, and to 
analyze the trends of employment and 
salaries as affecting our occupation, we 
have perhaps neglected to exert ade- 
quately our influence and prestige in so- 
cial and economic matters affecting both 
the profession and the national welfare. 

During the past year major efforts 
were mode to improve relations with in- 
dustry. An effective committee made 
dramatic strides in this direction, as evi- 
denced by the program at our last con- 
vention. These gains should be consoli- 
dated and pursued further. On the other 
hand, Ave must not neglect that other 
area of engineering employment — the 
government services on all levels — fed- 
eral, state, and local, long the chief outlet 
for civil engineers. The trends of the 
times clearly indicate a great increase in 
employment of all fypes of engineers in 
government activities. 1 hope during the 
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ensuing year that we may begin to formal* 
ize our relations in this field. 

Perhaps never before in the history of 
the Society have we so many new and 
relatively inexperienced teachers on our 
faculties. We must bring to them, and 
to our older members too, some guidance 
as to effective teaching. The straight 
mechanics of good teaching have been 
neglected, and I look to the new commit- 
tee suggested by Dean Hammond, and of 
which our Westinghouse Award winner, 
Dr. Teare, is Chairman, to begin an at- 
tack on all of the facets of this vitally im- 
portant subject. 

Wholly justified complaints have come 
in increasing volume the past two years 
from both our younger members and from 
certain of our ablest teachers, to the 
effect that our Divisions, Committees, and 
Councils are on the one hand concerned 
too greatly with topics of administration 
or research, and on the other hand that 
conferences at our annual convention tend 
to be monopolized by the views and 
papers of the older and more distin- 
guished members. The younger and 
quieter men find little opportunity to be 
heard, and the papers too frequently rep- 
resent individual views rather than fully 
considered group opinion. 

President Freund and 1 collaborated 
last year in establishing a ^^young man’s 
committee” to be restricted to those of 
instructor or assistant professor grade 
and under 30 years of age. Professor 
Frank L. Schwartz of the University of 
Michigan is Chairman of this committee. 
Its usefulness to younger members will 


depend solely upon the ideas they convey 
and the extent to which they participate 
in its activities. The formulation of 
problems for group study and report by 
the several Divisions and Committees 
was urged by me a year ago. Such proj- 
ects when presented to the conferences 
will provide opportunity for constructive 
discussion, and will correlate importantly 
with the program of Dr. Teare’s new com- 
mittee. 

The relation of junior and community 
colleges, and of technical institutes to the 
general problem of engineering education 
is increasingly important. The programs 
of our strong committees on these sub- 
jects merit the active participation of 
more of our members.' 

A scrutiny of our many Divisions and 
Committees in the Year Book, which I 
urge upon every member, shows ample 
opportunity for each member to partici- 
pate actively and constructively in one or 
more of the intriguing aspects of engi- 
neering education. Only by such par- 
ticipation by a majority of our members 
can the Society remain alert, progressive, 
and useful. I regard my primary obli- 
gation to be concerned with the Society 
as a whole, and to that end 1 seek not only 
suggestions from officers and from Di- 
visions and Committees, but from the 
membership at large. Will you not ex- 
press to me or to other officers your 
thoughts as to what we should do and how 
vre should do it, however radical or vis- 
ionary they may appear? Only by ideas 
properly implemented may the Society 
eifcctively achieve its goals. 


Coming in the October Journal . . . 

A new feature, ^^Letters to the Editor.” Letters, 
not exceeding 250 words, should he sent to the 
OHice of the Secretary. 




Engineering Education and Freedom from Fear’ 

By C. J. FREUND 

Eetiring rrcsidvnt of ASEE and Dean of Engwecrtntf, Vniversity of Detroit 


To be afraid of the atomic bomb is 
possibly the most common experience of 
people who live in civilized countries, ex- 
cept for concern to procure j'ood, cloth- 
ing and shelter. And when th(‘y can get 
the atomic bomb out of their minds, the 
people arc tormented by reports of super- 
sonic planes, guided missiles and biolog- 
ical inventions for the destruction of all 
miinial and vegetable life over miles of 
countryside. 

We are used to thinking about tech- 
nological weapons only as they are util- 
ized in Avarfare. But burglars, murder- 
ers and other criminals may likewise take 
advantage of the new technologies. In- 
d.eed, criminals have long used lin'arms, 
explosives, gas cutters and automobiles. 
People are not afraid of engineers, thank 
goodness, but they are excessively afraid 
of much that engineers contrive. 

The engineer has mastery over the life 
and death of his fellow men. Hence it 
is of tremendous consequence that he shall 
liave a keen sense of the difference be- 
tween right and wrong. Engineers in 
Xazi Germany discarded their moral 
codes, or never had any, and we know 
what horrors resulted. A writer in the 
Xew York Times for February ‘28 of last 
3ear stated that “if Ifitler, Oocn-ing, Bor- 
mann and the rest were the greatest crim- 
inals of the modern world, it is not be- 
cause they were themselves supermen. 

- . . It is because they were obeyed by 
thousands of hrst class administrators and 
technicians who were politically neutral.” 
Surely there is no greater menace in the 
world than a superbly competent engineer 
who is equally content' to engage himself 

* Presidential address presented at the 
Annual Meeting of the ASEE, June 21, 
1949. 


to a bcmcfactor of the human race, or to 
some monster of cruelty and vice. 

Jicsponsibilily for Moral Training 

American engineers have generally been 
moral. But have we any right to assume 
that they always will be moral Y Emi- 
nent thinkers have some misgivings in the 
matter. The impressive deliberations at 
the Massachusetts Institute of Technology 
three months ago, again and again shifted 
to the question ol‘ the moral responsibility 
of engineers and scientists. 

Whose responsibility is it to make sure 
that engineers shall continue to be moral? 
It is dilhcmlt to impai't to our students a 
sense of right and wrong, and we en- 
gineering educators might be tempted to 
consign the task to parents, pastors and 
school-teachers. However, we have al- 
ready accepted a share of the responsi- 
bility. The Committee on Aims and 
Scoj)e of Engineering Curricula of our 
Society reported that a major objective 
of engineering education shall be to de- 
\elop “moral, ethical and social concepts 
essential to a satisfying personal phi- 
losophy, to a career consistent with the 
public well’are, and to a sound profes- 
sional attitude.” ^ We adopted that re- 
port in our annual meeting at the Uni- 
versity of California in 1940. We must 
either repudiate that portion of the com- 
mittee’s report or make it our business to 
graduate moral engineers. 

We must confess, I am afraid, that our 
actual accomplishments in the moral 
training of our students have been pretty 
meager. Except for an occasional en- 
dorsement of the Golden Rule we have 
little to show. If our engineers have 
been moral, it has not been particularly 

1 Journal of Enoineebino Education, 
Vol. 30, March, 1940, p, 664. 
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because we made them so. To quote Mr. 
C. E. Wilson in his February address be- 
fore the American Institute of Electrical 
Engineers, ‘It is one of those strange 
quirks of human nature that most men 
are not at all etnbarassed or reluctant to 
discuss with their fellows the day-to-day 
technical and professional problems on 
which they are engaged; but the more 
their minds run to shop talk on any plane, 
the more tongue-tied and thought-tied 
they become when a general ({ucstioii of 
morals or human behavior is posed.” - 
We understand the principles of science 
and of engineering, and we teach these 
principles to our students. But we do 
not teach moral principles, and I have a 
guilty feeling that we don’t even know 
just what those moral principles are. 

We all agree that we must impart moral 
insight to our students. But how shall 
we go about it? 

Religion 

It is my personal and deep conviction 
that we can finally and completely solve 
the problem of moral training only by 
religion. Apparently, 1 am by no means 
alone in this conviction. 95 per cent of 
the American people believe in (iod, ac- 
cording to a survey completed late last 
year.® As I get to know more of them, 
and to know them better, I find that many 
of our Society members are also church 
members. In the war years, when the 
annual meetings of our Society were held 
over week ends, the programs often fea- 
tured religious services on Sunday morn- 
ing. Engineering students at Princeton 
are registered for elective courses in re- 
ligion. The University of Michigan has 
been planning for some years to institute 
a school of religion. Yale University has 
restored religion to an important position 

- ‘ ‘ The Professional Estate, ” by C. E. 
Wilson, presented at a meeting of the 
American Institute of Electrical Engineers, 
Hotel Statler, New York City, February 2, 
1949. 

3**God and the American People,” 
Ladies* Home Journal, Yol. 65, November, 
1948, p. 37, paasim. 


in the fabric of departments and courses. 
A year ago, in his address on the occasion 
of the inauguration of the president of 
the Case Institute of Technology, James 
Mooney asserted that “the engineer must 
recognize moral and spiritual values in 
life in order to have a sympathetic under- 
standing of his fellow men. It is here 
lhat religion can do its part in making 
the engineer a full man.” ^ And in “Hu- 
man Destiny,” Lecointe du Noiiy declares 
that “if we have read the signs of the 
times correctly, or even if we have exag- 
gerated some of the symptoms, the only 
salvation for mankind will be found in 
religion.” ® 

I’ossibly I should explain that when I 
propose religion as the ultimate and com- 
I)lete solution of our problem, I do not 
mean the teaching of religion as an in- 
teresting field of knowledge by teachers 
who may themselves be altogether irre- 
ligious persons ; I do mean the teaching 
of* that very kind of dogmatic religion 
which so many intellectuals despise. 

Of course, it is not feasible to teach 
religion in most of our colleges and 
schools of engineering, for good and suffi- 
cient reasons which we need not go into 
this morning. The great majority of us 
must get our students to know right from 
wrong by some expedient other than re- 
ligion. What other expedients arc there ? 

Ethics 

Can wc not teach ethics, the branch of 
}>hilosophy — not of religion — which has to 
do with moral principles and moral de- 
portment? Or rather, can we not plan 
to teach ethics? We cannot teach ethics 
immediately in all our schools because, 
for one thing, there are not enough quali- 
fied teachers. 

Engineering educators are practical 
men; many of them will shrink from so 
abstract and intangible a subject as phi- 

Industry Considers the Scientist and 
Engineer in Public Affairs,” Society *a Chal- 
lenge to Technical Education, Case Institute 
of Technology, Cleveland, Ohio, p. 14. 

op. 264. 
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losophy. They will ask, “What do you 
mean by ethics; what, precisely, shall we 
teach?” Resources of ethical subject 
matter are available to us. Great think- 
ers and teachers in all ages have an- 
nounced principles and have evolved 
codes of ethics, and the civilized nations 
have accepted these principles and codes ; 
or at least those nations which C. K. 
Wilson calls the God-fearing nations as 
contrasted with the God-hating nations. 

Winston Churchill Avas talking about 
the principles and codes of ethics at tlie 
Massachusetts Institute of Technology 
when he spoke of “our inheritance of 
well-founded, slowly conceived codes of 
honor, morals and manners, the passion- 
ate convictions which so many hundreds 
of millions share together of the prin- 
ciples of freedom and justice. . . .” 
From the (*.odes of ethics evolved over the 
ages, can we not extract condensed and 
simplified systems, and tench these sys- 
tems in the schools of engineering? Can 
we not construct our subject inatter upon 
the natural laAV, and upon the essential 
nature of man, his rights and obligations, 
and the rights and obligations of the fam- 
ily, the community and the state? 

And ill the business of putting together 
subject matter, can we not be guided by 
conscience, the instinctive faculty whereby 
we judge between right and Avrong, even 
when we fail to act according to our judg- 
ment? Every day, cA^eiy hour of our 
lives, we praise or blame some person or 
some influence, or avc approve or disap- 
prove some action. Conscience is almost 
always the basis of these spontaneous 
determinations? 

Now, where shall we look for state- 
ments of ethical principles and codes? 
We may doubtless And most of AAhat Ave 
need in the works of philosophers and 
moralists of the civilized nations: Aris- 
totle, the Stoics, Cicero, 4^ugustine, 
Thomas Aquinas and many others who 
have proclaimed the natural law. More- 
over, may we not obtain valuable data 
from the writings of Jefferson, Franklin 
and other intellectuals and political econo- 
mists of early America? These thinkers 


iind authors recorded the sturdy moral 
(jode of their time. This code is possibly 
our finest distinctively American heritagf', 
and may be responsible to a large degree 
for American prosperity and AA^ell-being. 

You may ask, “Why explore in former 
ages? This is a new and a thrilling era; 
why not strike out for ourselves?” It is 
seldom pimdent to discard experience. 
Why should we begin all over again? 
We don^t in science and in engineering. 
Why should we rack our brains over 
))roblems Avhich others have already 
solved? Why should we become en- 
tangled in perplexities AA^hich our pred- 
ecesKoi*s have already iinraA’^elled? To 
quote again from James Mooney's Case 
Institute address, “Probably the gravest 
obstacle at present is a form of mental 
disease Avhich seems to have spread 
throughout our country: some outgrowth 
of our tiyring to be too smart, a flaunting 
of all previous experience, a presumption 
that the experiences of the generations 
before us with similar problems are Avorth 
nothing. . . ® Mr. Mooney's protest is 

especially appropriate because* morality 
pertains to human nature, and human na- 
ture has not changed throughout the 
centuries. 

It is reas.suring, and to be expected, 
that the great philosophers of the civilized 
nations are agreed Avith respect to moral- 
ity; or at least they agree in matters of 
everyday life: that men should tell the 
tmth, respect the persons and property 
of others, obey the laws of the land. Wc 
have always accepted uniform and con- 
sistent opinion and experience as reliable 
standards and guides. Principles and 
codes of ethics have rcsult(*d from twenty- 
five hundred or more years of close ob- 
servation of human deportment, and of 
concentrated thinking about such deport- 
ment, and the nature of man, by the keen- 
est and the noblest minds. 

Teaching Methods 

So much for the subject matter of 
ethics. How to teach ethics may be 

« Op. cit„ p. 11. 
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nearly as important as the subject matter. 
Presumably, we seek to acomplish two 
main objectives: (a) that our students 
shall master ethical principles and codes; 
(b) that they shall live and act according 
to these principles and codes. 

If the student is to master principles 
and codes, the instructor must not only 
recite them, he must clarify them by 
abundant and graphic illustrations. It 
may be difficult to work up case material, 
but it can be done. The classes may 
study questions of professional ethics 
which have been argued before and re- 
corded by the state boards for engineer- 
ing registration. Some years ago, the edi- 
tors of Civil Engineering submitted a 
problem in professional ethics in each of 
successive issues over many months; and 
in each succeeding issue. Professor Daniel 
Mead proposed a solution of the preceding 
month’s problem. The purpose of the 
series was to clarify the relations of engi- 
neers with clients and employers, and 
with one another. Should not the in- 
structor be able to prepare similar cases 
to illustrate those broader questions of 
general ethics which have to do with the 
relations of the engineer, as citizen, to the 
whole community*? 

And then there is the business of moti- 
vation. Unfortunately, you cannot make 
people behave by educating them. It has 
often been asserted, but none of us has 
ever seen it proved, that vice goes hand 
in hand with ignorance and virtue with 
enlightenment. Nothing will be gained 
if the engineering student discourses bril- 
liantly on ethical principles and codes, 
and violates all of them after he 
graduates. 

The instructor will certainly have to 
appeal to the known ideals and attitudes 
of young men. Students are hero wor- 
shippers; they look up to those who are 
strong and virile, and they are inspired 
by loyalty and integrity, and a willing- 
ness — even eagerness — to fight for what is 
right. The instructor will need so to 
represent ethical principles and codes as 
to make them appeal to the students. 
Besides, he will have to be the type whom 


students respect and admire. And he will 
obviously have to be moral and ethical 
himself, although he will need to be adroit 
about it, because it is socially quite im- 
possible for anyone formally lo set him- 
self up as a model of good behavior. 

Auxiliary Devices 

The engineering faculty can be of great 
help to the teacher of ethics by promot- 
ing and encouraging student government 
associations, honor systems, religious 
foundations and other character building 
extra-curricular student activities. And 
they can vigorously support and defend 
the teacher of ethics, his teaching and his 
project, whenever and if ever they are 
challenged. 

And when a school or college has 
adopted principles and codes of ethics for 
instruction, why should not each student 
be required to sign an endorsement of the 
principles and codes as a requirement for 
the degree; or still better, for promotion 
to junior standing? This would not be 
an airtight precaution, of course, because 
a few dishonest students would doubt- 
less not hesitate to falsify the endorse- 
ment. However, many undesirable stu- 
dents would never even apply for ad- 
mission to an institution in which such 
a “preposterous” requirement were im- 
posed, and both students and the public 
would clearly see that the school means 
business. 

None of us would hesitate to expel a 
student for thievery, conviction of felony 
or for any serious violation of good de- 
portment. Why, then, should we train 
an immoral person in the potentially dan- 
gerous skills of applied science? Who of 
us wants to be responsible for turning out 
into the world a vicious or immoral man 
whom we have made proficient in the arts 
and sciences of engineering? 

Conflict of Viewpoint 

I realize, of course, that I may be out 
of line with certain prevailing viewpoints. 
It is the fashion of the foment to con- 
tend that knowledge can result only from 
the inductive method, from quantitative 
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research. The typical modern intellect 
tiial contemptuously rejects everything 
which cannot be proved in the laboratory 
or by laboratory methods. From this he 
('oncludos either one or the other of the 
following propositions : 

(a) That even moral standards can be 
developed only in the laboratory, 
or by laboratory methods; 

(b) That morality does not exist; that 
there is no such thing as riglit or 
wrong. 

Sometimes I wonder about some of 
llicse modern intellectuals. 1 am think- 
ing about a distinguished professor of 
sociology in one of our groat universities. 
On a Friday morning he told his lecture 
class that morality is a fiction, a medieval 
superstition. On that Saturday after- 
noon he cultivated his garden and got 
into a quarrel with his neighbor on the 
other side of the fence. As the quarrel 
•ucelcrated, the neighbor called the pro- 
fessor immoral. That made the professor 
veiy angry. 1I(* vaulted over the fence 
and soundly thrashed his neighbor. 

The modern intellectual vigorously con- 
demns the teaching of right and wrong 
because morality has not been establi.shed 
by experimental research, and hence, must 
he arbitrary and dogmatic. 

But the modern intellectual subscribes 
to the doctrines of the Declaration of In- 
dependence and of the Preamble to the 
Constitution of the United States, which 
doctrines have not been proved by experi- 
mental research. 

The modern intellectual talks enthusi- 
astically about democratic institutions; 
and sometimes about free enterprise and 
private property; and he can’t prove any 
of them by experimental research. 

The modern intellectual is horrified by 
concentration camps; but he can’t prove 
by experimental research that they are 
not altogether proper. 

“Unless it comes out of the laboratory 
or is based on experiment, it is unproved 
dogma,” proclaims the modern intellec- 
tual. But he can never prove this proc- 
lamation in the laboratory; hence his very 


proclamation is unproved dogma, accord- 
ing to his own definition. At one and 
the same time the modern intellectual re- 
nounces dogma and promulgates a notor- 
ious dogma. What a masterpiece of 
contradiction ! 

Methods of Experimental Science Not 
Appropriate in Moral Questions 

On the other hand, if the modern in- 
tellectual asserts that moral standards can 
be developed by ex jieri mental research, 
he clashes with well known authorities 
whom we engiiic(‘ring educators regard 
very highly. For instance: 

S.P.E.E. Committee on Engineering 
Education Aftc‘r the War: 

''The natural detaclimeiit so desirable in 
science will not sullicc . . . where concepts 
of value and motivation of social conduct 
are involved. ”7 

A.B.E.E. Committc‘e on Academic Ten- 
ure, Prolessional Service and Responsi- 
bility: 

“The ])liy8ical sciences have been exceed- 
ingly fruitful in engineering technology; so 
far they have been equally sterile in the 
technology of huinuii conduct. “ 

Edmund W. Siiinott: 

'*To many it (application of science) seems 
the only road which it is safe to follow. 
But there is a wide terrain into which this 
newest highway of the mind can never pene- 
trate, a country where are found the rich 
facts of cxi)erience — subjective, primary, 
immediate; our (‘motions, desires, purposes, 
values, feelings of beauty and ugliness, of 
right and wrong, of love and hate. ’ ' ® 

Arthur Compton: 

‘‘Yet it is a narrow view to say that we 
should live only by that which can be sub- 
jected to scientific tests. ’ ' i® 

7 Journal of Engineering Education, 
Vol. 34, May, 1944, p. 595. 

8 Journal of Engineering Education, 
Vol. 36, June, 1946, p. 610. 

0 Mechanical Engineering, Vol. 70, Febru- 
ary, 1948, p. 115. 

10 * ‘ Why I Believe in Immortality, ’ * This 
Week, April 12, 1936, p. 12. 
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Irving Langmuir: 

. similar difficulties are found in all 
social problems, for their complexity is al- 
most infinite eompnrod to that of tyjiienl 
lihysical phenomena, and the ability to 
choose desirable cxp(‘rimental conditions and 
to repeat the experiment as often as desired 
is wholly absent. 

J. U. Oppoiihcimcr : 

‘'Science is novelty and change. . . . These 
qualities constitute a way of life which of 
course does not make wise men from foolish, 
or good men from wicked. " i - 

Experimental research just won’t work 
in moral investigations. A psychologist 
or a sociologist may observe the actions 
of a great many people in the most per- 
fectly organized and the most carefully 
controlled experiments extending over a 
year or a decade. And when he has 
finished what does he have? He may 
have a conclusion indicating what people 
do or will do under a given set of condi- 
tions. But he can continue his experi- 
ments for countless years on end, and he 
will never discover what people ouffht to 
do; and what people ought to do is the 
object of morality. 

Experimental research cannot be chal- 
lenged in the physical sciences, and may 
be useful as an auxiliary device in the 
study of ethics. But if we are to create 
or to reinforce in our students a keen 
moral judgment, a rugged sense of right 
and wrong, shall we not have to indoc- 
trinate them Avith principles which we 
have learned from philosophers and 
teachers who are the recognized guides of 
civilized peoples — and have been for 
twenty-five hundred years? 

And if a change of policy could, in 
time, permit the teaching of revealed re- 
ligion, so much the better. 

Freedom from Fear 

Engineering educators have accom- 
plished difficult tasks in the past. Per- 
il ''Science as a Guide in Life,” General 
Electric Review (Beprint), Vol. 37, July, 
1934, p. 6. 

12 Quotation in "The Scientists,” For- 
tune, Vol. 38, October, 1948, p. 173. 


haps they can now undertake that hard- 
est of all projects, the training of suo- 
cessiA^e generations of highly moral en- 
gineers. If they succeed, the peoples of 
the world can be assured that tlie engineer 
Avill not prostitute his skills to the vicious 
designs of criminals or rascal dictators. 
And a reasonable hope for freedom from 
fear may bo restored ! 
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College 

The appoiiitinont of Charles N. Cay- 
lord as chairman of the l)epart»nent of 
Civil Engineering at the University of 
Delaware was announced today by Dean 
David L. Arm of the University's School 
of Engineering. Mr. Gaylord rei)laces »I. 
Vv'. Shields, who has resigned to become 
assistant general manager of the South 
Carolina l\iblic Service Authority. With 
the rank of professor, Mr. Giiylord will 
assume his duties at Newark on Sept. 1. 
He has been professor of sti-uctural en- 
gineering, and assistant dean of the Col- 
lege of Engineering, at the University of 
Alabama. 

Lee S. Whitson, chief industrial en- 
gineer at the Minnesota Mining and 
Manufacturing Company, St. Paul, was 
appointed professor of mechanical en- 
gineering at the University of Minnesota. 
Whitson will be in charge of the section 
of industrial engineering in the institute 
of technology. 

J. Eldrcd Hedrick of New York City, 
senior technologist of the Shell Chemical 
Corporation, has been appointed a pro- 


Statement of Essential 77 iiman Bights. New 
York: Americans United for World Or- 
ganization, Incorporated, undated. 
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Wilson, Charles E.: “The Professional 
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Notes 

lessor of eheinieal engineering at Cornell 
University. He will join the staff of 
Corneirs Sehool of Ch(*mieal and Metal- 
liirgieal Engineering this month. 

Dr. Rolf Eliassen has been appointed 
professor of sanitary engineering in the 
department of civil engineering at the 
Massachusetts Institute of Technology. 
Dr. Eliassen, who assumed his duties at 
M.I.T. on July 1, will be in charge of the 
work in sanitary engineering at the In- 
stitute. This includes the graduate course 
in sanitary engineering as well a.s exten- 
sive undergraduate work in the field given 
within the civil engineering coui’se. Dr. 
Eliassen will also supervise a research 
program in the analysis, purification, and 
disposal of industrial wastes, as well as 
studios in water supply contamination 
and purification. 

Edward F. Dogering, professor of 
chemistry and director of industrial re- 
search projects at Purdue University, has 
been named assistant chairman of chem- 
istry and chemical engineering research at 
Armour Research Foundation of Illinois 
Institute of Technology. 



Report of the Vice-President in Charge of 
General and Regional Activities 


The activities of your Vice-President 
in charge of General and Regional Ac- 
tivities and his Committee on Sections and 
Branches mjiy he divided into three gcn- 
eral headings. 

1. The general membership and its re- 
lation to Sections and Branches. 

2. Section activities. 

li. Branch activities. 

General Membership 

The map showing the geographical dis- 
tribution of Sections and published in the 
Journal for February, 1948 was de- 
veloped to show the location of every 
faculty member or group of faculty mem- 
bers belonging to the A.S.K.E. In this 
way it was possible to determine the 
Branch or Section nearest to each of these 
members or groups. 

This work was carried on in the belief 
that the strength of the Society lies in 
the interest of individual members and 
that the interest of the individual mem- 
bers is greatly affected by their activity 
in the Society. The member may be ever 
so philosophic in his attitude; he may 
retain a life-long membership because of 
the great service to engineering education 
rendered by the Society; but he will really 
be enthusiastic when he is able to take an 
active part in Society affairs. Then he 
begins to encourage his colleagues to join 
and become active and shortly the Society 
begins to feel the effect of increased in- 
terest and growth. 

Wherever the map and our records in- 
dicated that there was a possibility that 
a member or group of members were not 
attending or were not associated with a 
Branch or Section of the Society, a letter 
was written to the individual or group 


asking whether they were attending the 
Branch or Section meetings nearest them 
geographically and calling attention to 
the calendar of Section meetings now 
being printed in each issue of the 
JouRNATi. Many replies were received, 
some of them apologizing for their lack 
of interest and premising to make an 
attempt to attend the Section meetings 
near them, while others indicated that 
their attention had never been called to 
the existence of a Section or Branch near 
them. 

Section Activities 

In our correspondence with the officers 
of Sections and Branches we encouraged 
the submission of suggestions for im- 
provement in Society operation. A re- 
el uest was voiced from several sources that 
more attention be paid to the problems 
involved in teaching with less emphasis 
on problems of administration. This re- 
quest applied to both Section meetings 
and the annual meeting of the Society. 
A letter requesting information was sent 
to the Sections inquiring about the type 
of program they were accustomed to pre- 
pare for Section meetings. Most Sec- 
tions meet but once a year and an analysis 
made of programs from eleven Sections 
indicate that last year about thirty per 
cent of the time was spent discussing 
teaching techniques, and thirty per cent 
discussing curricula. Reports were ob- 
tained from only about two-thirds of the 
total Sections so the picture is not com- 
plete. There is, however, considerable 
variation in the programs of the various 
sections. Where the meeting^ included 
special groups of the various engineering 
divisions, such as civil engineering, draw- 
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ing, electrical engineering, etc., more time 
was spent on teaching techniques and 
round table discussions. It is suggested 
that some thought be given to this prob- 
lem in case of future general programs 
for the national meetings. 

Geographical extension of some sections 
has taken place to include schools that 
were formerly not affiliated with any Sec- 
tion. The North Midwest Section added 
the University of North Dakota, North 
Dakota State College, and South Dakota 
State College with the provision that 
these three schools are to act jointly in 
entertaining the North Midwest Section 
when it meets in their locality. 

The Missouri Section has added the 
University of Arkansas, and the Rocky 
Mountain Section the University of Utah 
and Utah Agricultural College. There has 
been considerable discussion in the past 
few years on the formation of Sections 
of the Society in Canada. However, the 
s(‘.hools are far apart and are often nearer 
a Section in the United States than to 
each other. The suggestion wa.s made by 
the New England Section that Canadian 
schools in the Maritime Provinces be in- 
vited to join that Section. However, it 
appears at the present time, that the 
national conference of Canadian Univer- 
sities has a Committee on Applied Sci- 
ence and Engineering Education. In 
order to avoid any misunderstanding. 
President Freund has written that com- 
mittee and the matter will be discussed 
at their meeting in June of this year. 
The National Capital Section which be- 
came dormant because of other activities 
during the war has been reorganized 
through the efforts of Vice-President 
Steinberg and others. A new constitu- 
tion and by-laws have been adopted and 
the name is changed to the National Cap- 
ital Area Section. 

There is still much to be done to make 
our Section organizations more effective. 
This is particularly true where the Sec- 
tion covers a large geographical area or 
where the terrain makes travel difficult. 
For example, the Pacific Northwest Sec- 
tion meets alternately on the East or on 


the West of the Cascade Mountains, and 
finds considerable difficulty in securing 
attendance when the meetings are held in 
a Montana school. Because their school 
problems are of similar nature the Mon- 
tana schools prefer to belong to the Pa- 
cific Northwest Section. 

Branch Activities 

Correspondence with schools where 
there are organized branches of the A.S. 
E.E. indicates that they are extremely 
useful. Yet, there are only twenty-two 
such organizations in the United States. 
One Dean writes, “Hiaving a branch 
means that your group is organized and 
whenever a concerted effort is needed the 
organization is in existence.” 

Meetings of the local branch are ex- 
cellent mediums for discussions of teach- 
ing methods and techniques, relations be- 
tween faculty and students, roads to suc- 
cess for young men entering the teaching 
profession, etc., etc. It is a good place to 
invite authorities on educational methods, 
our friends from the other colleges, prac- 
ticing engineers, and employers to talk 
with us. 

Where branches have been established, 
the local membership has increased, at- 
tendance at the section meetings has 
grown, and interest in the Avork of the 
National Organization and its objectives 
has been stimulated. After all, the A.S. 
E.E. is the only Society of national scope 
devoted exclusively to the profession of 
teaching engineering. As such, it is per- 
haps the most important agency through 
which engineering educators may express 
themselves. It is recognized by all state 
and national organizations and agencies. 

Besides, the local branch is a good place 
to give rising young men a chance to de- 
velop leadership. Some of them should 
be elected to branch offices. 

The Committee on Sections and 
Branches and the Executive Board believe 
that the activities of the present Branches 
exert an important influence on the devel- 
opment of engineering education and the 
future of the Society. 
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Letters reeeived indicate that there are 
some extremely active Branch organiza- 
tions. Very interesting and enthusiastic 
reports have been received from Michigan 
State Colh^gc Branch, the Branch at the 
Michigan College of Mining and Tech- 
nology, the Branch at North Carolina 
State College, the University of Washing- 
ton Branch and others. As an example 
of the growth of membership, the Uni- 
versity of Washington Branch started 
with thirteen members and now has fifty- 
three. 

The Branch at the University of Ala- 
bama has organized a permanent com- 
mittee on “Cooperation with Industi’y.” 
They have been working with the Asso- 
ciated Industries of Alabama and mem- 
bers of this organization attended the 
A.S.E.Pi. Branch meetings. Later the 
Associated Industries entertained mem- 
bers of the University of Alabama Branch 
as guests at a panel discussion held in 
Birmingham. 

The Minnesota Branch, in connection 
with the “Partnership with Industry” 
program of the National Society, con- 
ducted a three-day symposium on Indus- 
trial Engineering research, at the Cen- 
ter for Continuation Study. Nationally 
known speakers addressed the symposium 
which was attended by nearly 100 educa- 
tors and representatives of industry. The 
program was planned by a joint com- 
mittee of local industries and the A.S. 
E.E. and was financed by charging a reg- 
istration fee of $8.00 for each person in 
attendance. 

Because of enthusiastic reports from 
active Branches the Committee started a 
preliminary investigation to determine the 


attitude of schools toward Branch organ- 
izations. Schools with twenty-five or 
more members were contacted. From 
replies received, it appears that Branches 
could be organized in many schools to 
good advantage. This is particularly 
true where the geographical area of the 
nearest Section is large, and Section meet- 
ings are held only about once a year. 
Whore the Section is small geographically 
and Section meetings can be held more 
frequently. Branch meetings .seem to have 
little value. Although the replies were 
unanimous in agreeing that Branch ac- 
tivities were desirable from the stand- 
point of the local school and the Society 
it.self, many schools reported that they 
were already over-ofganizod and bur- 
dened with multiplicity of meetings of 
various kinds of engineering Societies 
and campus organizations. A successful 
Branch must have energetic backing and 
this cannot be expected where the j'aculty 
arc already plagued by too many meet- 
ings. It is believed, however, that it 
w’ould be very much worthwdiihi to en- 
courage the establishment of Branches in 
localities whore they can operate to ad- 
vantage, and that much more can be done 
by organizing a limited number of 
Branches in suitable locations than by 
attempting a campaign of national scope 
for an increase in Branches of the 
Society. 

Respectfully submitted, 

B. J. Roukrtson, Vice President in 
charge of General and Regional 
Activities and Professor of Me- 
chanical Engineering, University 
of Minnesota 
June 10, 1949 



Report of the Vice-President in Charge of 
Divisions and Committees for the Year 

1948-49 


Contact was continued during the year 
with all of the Divisions and Committees 
by means of two circular letters. The 
first pointed out the necessity for early 
programming of papers for the annual 
meeting, and the desirability of under- 
taking a certain number of long terra 
projects by groups in the several Divi- 
sions and Committees which would result 
in group reports rather than in individual 
opinions. The second called attention to 
the desirability of increased collaboration 
with the Research Council in connection 
with research papers stimulated through 
the Divisions and Committees, and the 
possibility of certain joint sessions be- 
tween Divisions and Committees and the 
Research Council. 

A considerable amount of time was 
given to the stimulation of the Junior 
College Committee, together with its pro- 
gram and the initiation of a joint session 
with the Technical Institute Committee. 

A policy with respect to summer 
schools was considered, and will be 
further amplified during the ensuing year. 
It is probable that a letter expressing the 
Society’s general policy with respect to 
summer schools will be developed and sent 
to all Divisions and Committees, with a 
report to the next Vice-President in 
charge of this work. 

A new committee was inaugurated 
under the chairmanship of J’rofessor 
Schwartz to sponsor the interests of the 


younger men, membership in the com- 
mittee to bo restricted to those of assist- 
ant professor rank or less, and under .'lb 
3 ^ears old. 

A letter was directed to the Divisions 
and Committees with resi)ec't to publish- 
ing resumes of their activities in the 
Journal, to stimulate interest. 

The Vice-President inaugurated the 
first general meeting of Division and 
Committee chairmen at a stated luncheon 
at the time of the annual meeting at Troy. 
This is believed to be a very necessary 
medium of general communication be- 
tween the Vice-President in charge and 
the several Division and Committee chair- 
men. All of the chairman present ex- 
pressed great interest in such meetings. 
Vice-President Robertson who will suc- 
ceed me will undoubtedly implement 
many of the suggestions which were made. 

The Vice-President in charge of Divi- 
sions and Committees attended all meet- 
ings of the Executive Board and Council 
during the 3 '^ear. lie also participated as 
a member of the* Society’s Comini ttee.s on 
Manpower, Salary, Constitution, and 
Military Affairs. 

Respectfully submitted, 
Thorndike Saville, Vice President 
in charge of Instructional Division 
Activities and Dean of Engineering, 
New York University 
July 2, 1949 



Report of the Engineering College 
Administrative Council 


The Engineering College Administra- 
tive Council of the American Society for 
Engineering Education has been most ac- 
tive and is making many contributions in 
the field of engineering administration. 
An excellent program was held in Wash- 
ington, D. C., November 8, 1948. One of 
the highlights of the program was Presi- 
dent Freund’s address on the theme 
^‘Partnership with Industry.” President 
Freund’s paper, along with other papers 
presented at the meeting, has already 
been published in the Journal. 

The Executive Committee of the Engi- 
neering College Administrative Council 
held a meeting in Austin, Texas, June 17, 
1948, and another meeting in Washing- 
ton on November 8, 1948. At these Ex- 
ecutive Committee meetings programs for 
the general meetings and conferences were 
organized and, in addition, committees 
Avere activated to carry out regular and 
special assignments for the year. 

In addition to appointments of commit- 
tees, neAv By-Laws were enacted under 
date of August 1, 1948, and approved by 
the Society effective July 1, 1949. 

Special Report 

Building Study Survey, Dean J. H. 

Lampe, University of North Carolina, 

Chairman. 

At the November 8, 1948, meeting of 
the Executive Committee of the Engineer- 
ing College Administrative Council, Dean 
Lampe submitted a report of the Build- 
ing Study Survey. After discussion he 
Avas authorized to issue a final report re- 
stricting information to include only 
building facilities for instruction and re- 
search work in engineering completed or 
authorized since January 1, 1945. This 


final rc^port was issued to the membership 
as of March 7, 1949. ( A copy is attached 

as Appendix II.) 

Committee Reports 

Salary Study Committee, Dean W. C. 

White, Northeastern University, Chair- 
man. 

Real progress has been made by the 
Salary Study Committee in its work of 
comparing teaching salaries in engineer- 
ing institutions with teaching salaries in 
other professional schools and Avith engi- 
neering salaries in industry. 

The problem of comparing teaching sal- 
aries with engineering salaries received in 
industry is a very difficult one. However, 
at its meeting in Detroit on October 30, 
the Committee decided to use as an indus- 
trial salary basis the data contained in 
the report of the Engineers’ Joint Coun- 
cil entitled “The Engineering Profession 
in Transition.” 

A full report was presented by Dean 
White, chairman, at the annual meeting 
on Thursday, June 23, 1949, at Troy, 
New York. Bound volumes of this report 
Avere distributed. A final report is to be 
made to the Carnegie Corporation in the 
near future, after which the Committee 
will have completed its work. 

The membership of the Salary Study 
Committee is: Dean W. C. White, North- 
eastern University, chairman; Dean C. L. 
Eckel, University of California; Presi- 
dent T. K. Glennan, Case Institute of 
Technology ; Dean Thorndike Saville, 
New York University; Mr. Malcolm Kis- 
pert, Massachusetts Institute of Technol- 
ogy, secretary ; Dean S& S. Steinberg, 
University of Maryland, member ex- 
offleio. 
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Committee on Military Affairs, 1). IL 

Prcntii'O, Scientific Research Society oP 

AiiKM'ica, ('hairinaii. 

Dr. Prentice lias given much personal 
thought and consideration to the current 
situation of Selective Service and R.O.T.C. 
problems as they relate to engineering 
colleges. Piesent plans call for selection 
of individuals by the local boards Avitli 
full discretion rather tlian on the basis of 
directives from national headfiuarters. 
Any memoranda from General Uershey’s 
oflice will be advisory, not mandatoiy. 

While no specific changes in the admin- 
istration of the R.O.T.C. have been 
ordered for the current academic year, 
plans are being considered, apparently, 
which would introduce many sei'ious difli- 
culti(*s for the* engiiu'ering colleges dur- 
ing th(‘ yvnr 11)10-50. It has been in- 
dicated that spe<‘ialization of com'se 
material might be included in the fresh- 
man and sojdiomore years foi- K.O.T.U. 
students. A fn‘shman engineering .stu- 
dent might elect signal c'U'ps, engineer 
cor])s, artillery oi- any other branch 
ofTer(*d and the hour plan would base to 
provide for this freedom of choic-e. Such 
a dev(0oj)m(‘nt would introdiu'e J^erious 
scheduling ditliculties and requires added 
time for the R.O.T.C. program. 

On Wednesday, June 2‘2, at 2:00 P.M., 
the Committee on Military A flairs h(*ld a 
meeting in th(^ Troy Ruilding, i)r. I). Ji. 
Prentice, chairman, presiding. "J’he theme 
of this meeting Avas the consideration 
of Selective Service, R.O.T.C. and 
N.R.O.T.C. matters. The program Avas as 
follows : 

]. Selective Service and the Engineer- 
ing Colleges. Major General L. B. 
Hershey, Director of Selective Ser\"- 
ice. 

2. Discussion opened by Di-. !M. W. 
Trytteii, National Research Council. 

3. Plans of the Reserve OfTicers Train- 
ing Corp. Brig. General W. West- 
over, R.O.T.C., Lt. Colonel G. M. 
Bacharach, R.O.T.C. 


4. Discu.ssion opened by T. Saville, 
Vice-president A.S.E.E., New York 
University. 

The membership of the Committee on 
-Military A Hairs is: D. B. Prentice, Chair- 
man; Dean N. S. Ilib.sham, IVatt Insti- 
tute; Dean Thorndike Saville, New York 
University; Dr. JM. II. Trytten, National 
Jie.search Council; J*resident M. D. Whit- 
aker, Lehigh Lbiiversity. 

Manpower Committee, Dean L. M. K. 

Boelter, Univer.sity of (California, 

('hainnan. 

Reports of tin; -Manj)ower (\)mmittee 
.shoAv that the committee has had one 
meeting and \e\'y effective activities 
through corn*spondenc(* and keeping 
abreast of the manpower prt»blem. 

Dean Hoelter, chairnian of the commit- 
tee, start (‘d this year’s activities through 
a joint understajiding with Mr. M. M. 
Boring of the Engineering Joint (’oun- 
cil’s General Survi^y (\)mmittee. The 
Engine(*ring Joint Council is accumulat- 
ing information concerning starting rates 
currently olTer(‘d (‘iigineering seniors and 
graduate students, and also information 
concerning the demand for engineering 
graduates this year as compared Avith last 
year. 

The ]\IanpoAver Committee plans to use 
the information obtained by the (ieneral 
Suiwey (\mmiittee of the Engineering 
Joint (Council as basic data for tlie report. 
Eiirther, the committee will Avork closely 
with the Bureau of Labor Statistics on 
the problems of manpow’er requirements 
for professional engineers. The commit- 
tee is also conducting this study to de- 
termine the rate of utilization of United 
•States engineering college graduates. 

At the June meeting of A.S.E.E. the 
Manpower Committee had a most effective 
program. A sub-committee consisting of 
Messrs. Arinsby, Chairman, F. M. Daw- 
son, Thorndike Saville, and S. C. Hollister 
prepared a summarization report on the 
manpower situation. This report was 
presented at the general session of 
E.C.A.C. by H. H. Armsby. 
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The Manpower Committee held a spe- 
cial conference at 2 :00 P.M. on Thursday, 
June 23, Dean Boelter, Chairman, presid- 
ing. The program was as follows: 

1. 1949 Demand for Engineering Grad- 
uates. 

a. M. M. Boring, Genci’al Electric 
Company. 

b. D. S. Bridgman, American Tel. & 
Tel. Company. 

2. Employment Outlook for Engineers, 
H. Goldstein, Bureau of Labor Sta- 
tistics. 

3. Report of Sulx'ommittee, H. H. 
Armsby, ('linirmini, U. S. OtTicc of 
Education. 

Tlie niembci'ship of the Manpo\ver Com- 
mittee is as follows : Dean L. M. K. 
Boelter, University of California, Chair- 
man; H. H. Armsby, U. S. Office of Edu- 
cation; M. M. Boring, General Electric 
Company; M. T. Carpenter, Research 
Dept., Standard Oil Co.; E. M. Dawson, 
University of Iowa ; 0. W. Eshbach, 
Northwestern Technical Institute*; E. F*. 
Hamilton, John Wiley & Sons; E. W 
Hollis, U. S. Office of Education ; S. C. 
Hollister, Cornell University; R. M. Kim- 
ball, Massachusetts Institute of Technol- 
ogy; C. T. Reid, California Aero. Tech- 
nical Institute; Thorndike Saville, New 
York University; W. W. Sejuier, Sun 
Electric Corporation; M. H. Trytten, Na- 
tional Research Council. 

Committee on Secondary Schools, Dean 

Everett D. Howe of the University of 

California, (’hairnian. 

Dean Everett D. Howe most graciously 
accepted the work of directing this com- 
mittee late in November, 1948, to succeed 
Dean Boelter who was relieved of the 
chairmanship in order to direct the work 
of the Manpower Committee. 

The Committee on Secondary Schools 
held a special conference at the Troy 
meeting at 2:00 P.M., Wednesday, June 
22, Dean Everett D. Howe, Chairman, 
presiding. The meeting was a panel dis- 


cussion based on brief preliminary talks 
by panel members on the following 
topics : 

1. Secondary Schools No. l-»-“Second- 
ary School Curriculum Problems 
as Related to Preparation for the 
Study of Engineering,” Mr. Hamil- 
ton Acheson, Cobleskill Central 
School, Cobleskill, N. Y. 

2. Secondary Schools No. 2 — ^‘Aims 
and Objectives of High School 
Mathematics and Science Coui-ses,” 
Mr. Janies T. Hcpinstall, Philip 
Schuyler High School, Albany, N. Y. 

3. Secondar\ Schools No. 3 — “The 
Guidance Program in the High 
School,” Dr. (JaWeton A. Moose, New 
York State College* for T(*a(‘hers, 
Albany. 

4. Technical Institutes — “Skills and 
Knowledge Pi ert*quisite to Technical 
Institutes Curricula,” jMr. Walter L. 
Hughes, Franklin Technical Insti- 
tute, Boston, Muss. 

5. College No. 1- - “Selection of Stu- 
dents for the Study of Engineering,” 
Professor Harry W. Case, Lhiiver- 
sity of California, Jjos Angeles. 

6. College No. 2 — “Socio-humanistic 
Sfudies in College, as Related to 
High vSehool Preparation,” Pro- 
fessor Jesse E. Thornton, Ihiiversity 
of Michigan. 

In addition to the panel discussion 
there was a report on the National Coun- 
cil of Teachers of Mathematics by Dr. 11. 
II. Armsby. 

The membership of the Committee on 
Secondary Schools is as follows : Dean 
Everett Howe, University of California, 
Chairman; II. II. Armsby, U. S. Office of 
Education; W. S. Evans, University of 
Maine; M. }\ GaflFney, New Trier High 
School, Monetka, Illinois; Professor A. B. 
Garrett, Ohio State University; W. L. 
Hughes, Franklin Technical Institute; P. 

G. Johnson, U. S. Office of Education; F. 

H. Miller, Cooper Union; J. G. Potter, 
A. & M. College of Texas ; J. E. Thornton, 
University of Michigan. 
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The Executive Committee of the Engi- 
neering College Administrative Council 
consisting of the former and new mem- 
bers held a luncheon meeting, Thursday, 
June 23, 1949, at 1:00 P.M., during the 
meeting at Troy, New York. General 
business of the Council was conducted and 
arrangements looking forward to our fall 
meeting at Kansas City on (h-tober 2S, 
1949, were expedited. 

The new officers and Executive Com- 
mittee members who were elected at the 
Troy meeting are as follows : Dean E. E. 
Terman, Stanford I'niversity, Chairman; 
Dean J. 11. Lanipe, N. (^ State (''ollege, 


Secretary; IVesident A. S. Adams, Uni- 
versity of New Hampshire; Dean 0. V. 
Adams, Texas Technological College; 
Dean Kenneth A. Condit, Princeton Uni- 
versity; Dean H. E. Vivian, University 
of Southern California; President F. L. 
Wilkiiison, Jr., Jiose Polytechnic Institute. 

Respectfully submitted, 

S. S. Stktniier(;, Vice President of the 
Society and Dean of Engineering, Uni- 
re rsUy of Maryland 

J. H. Lampe, Secretary of the E.C.A.C. 
and Dean of Engineering, University 
of North ('arolina 
June 29. 1949 


Section Meetings 


Section 

Location of Meeting 

Dates 

Chairman of Section 

Allegheny 

Biicknell University 

Spring, 19;)0 

D. M. Griffith, 
Bucknell University 

Illinois- India mi 

Purdue University 

May 13, 1950 

1) S. Clark, 

Purdue University 

Middle Atlantic 

Columbia University 

Dec. 3, 1949 

R. T. Weil, Jr., 
Manhattan College 

Xational Capital Area 

Washington, 1). 

Oct. 4, 1949 

II. Jl. Arni.sby, 

U. S. Office of 
Education 

New England 

Vale University 

Oct. S, 1949 

U. E. Tucker, 
Massachu.setts 
Institute of 
Technology 

North Midwest 

('niversity of Iowa 

Nov. 3, 4, and 
5, 1949 

V. J. J^osey, 
University of Iowa 

Pacific Northwest 

University of Idalio 

1951 

A. S. Janssen, 
llniversity of Idaho 

Pacific Southwest 

Stanford University 

Dec. 28 & 29, 
1949 

R. J. Smith, 

San Jose State 
College 


X'irgiiiia Polytechnic 
Institute 

April 20, 21, 

& 22, 1950 

11. G. Havne.s, 

The Citadel 


Texas A. & M. College 

April, 1950 

W. H. Carson, 
Oklahoma University 


University of 

Rochester 

Oct. or Nov., 
1949 

H. W. Bibber, 

Union College 



Report of the Engineering College Research 
Council 1948-49 


As 1948-40 t'oinos to a close, the En- 
gineoriiig Collego Jlcsearch (hmiicil finds 
itself bettor than usually o({uipped to sur- 
vey the area of its assignment. 

Engineering resea I'eh in all colleges and 
universities has grown at an exceedingly 
rapid rate in the years during and fol- 
lowing World War If. This year the 
Research Couin'il has a (piantitative re- 
port on the size of this gr(‘at collective 
enterprise. 

Printing has just been completed on 
pre-publication coj)ies of the 1949 Be- 
view of (Jtirrent Brsearrli oufl Directory 
of Member Jnslilntiom. Tn this book is 
listed the title of each research project 
in engineering at each one of the Itesearch 
Councirs 81 member institutions. This 
1949 edition is ahnost one-third again as 
large as its counterpart published in 1947. 
There are more than 4000 research pro- 
ject titles in it, representing over $35,- 
000,000 in research expenditures. 

The growth in engineering research ac- 
tivity is not confined to a few institutions 
or even to a section of the country. Fun- 
damental research in engineering is un- 
derway in important proportions in every 
state of the Union. The Re.search Coun- 
cil's membership reflects this fact. To 
qualify for active membership in the En- 
gineering College Research Council, a 
school must spend upwards of $10,000 
over a three-year period on fundamental 
engineering research. In the past six 
months eight additional schools have met 
these qualifications and have become mem- 
bers of the Engineering College Research 
Council. They are : 

University of Arkansas ( College of En- 
gineering) 


Catholic University of America (School 
of Engineering and Architecture) 

University of Denver (Tndusti-ial Re- 
search Institute) 

xMontana School of Mines (State 
Dureau of Mines and (biology) 

Northeastern University ((b)llege of 
Engineering) 

University of Notre Dame (College of 
Engineering) 

Tufts College (School of Engineering) 

Wayne University (Wayne Enginein-- 
ing Research Institute*) 

Earlier, in the fall of 1918, the University 
of California (Los Angeles) Di'partment 
of Engineering was accepted for Active 
Membership. 

The Adminisi ration of Iicsearch 

As a great enterprise, engineering rc*- 
sejirch in colleges and universities })ie- 
senls difficult and uiiconv(*ntional man 
agerial problems. La.st fall, because 
more information was needed about deal- 
ing with th(*se unconventional problems, 
the Re.search Council sent a special (|ues- 
tionnaire on sponsored resea r^di to all its 
members; more than 60 re])lied. 

Nearly half of the 60 schools reported 
no men employed fiill time exclusively 
on sponsored research. Such research is 
being done by men who sj^end part of 
their time in the classroom, either teach- 
ing or studying, and part of their time 
in the laboratory. More than 800 en- 
gineering faculty m(*mbcrs alone in these 
60 institutions are engaged part-time in ^ 
sponsored research activities, and their 
work represents about per cent of the 
total faculty time. With very few ex- 
ceptions, their participation docs not re- 
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^ult in any personal monetary gain. 
These facts would scorn to indicate nearly 
perfec't int<*gration of research into edu- 
cational activities. 

Sponsored research in our engineering 
colleges is not a conimereial inoney-niak- 
iiig venturi*. It is a soimd correlation of 
<*ducation and research serving industry 
as w(*Il as our educational i)rograins, a 
vital part of our national life and 
welfare. 

Because the problems of I’csearch ad- 
ministration are so complex and at the 
same time so iini)ortant, the members of 
the Engineering College Uesearch Coun- 
cil have be(*n well represented at the Con- 
ferences on the Administration of Re- 
search at the Pennsylvania State College, 
beginning three years ago. At the invi- 
tation of the group, the Itesearch Council 
is now i)reparing to assume a more active 
role in this activity, as oni* of several 
cooperating organizations. 

Education' in licacatrh 

The E.C.R.C.’s new Ucrinv of Current 
licsrnrchj whicli covers both sponsored 
and unsponsored activities, rejxjrts that 
10,000 men and women arc now taking 
active part in engineering research at 
educational institulioiis. Nearly half of 
these people are graduate students and 
more than another quarter are members 
of the teaching staffs. Of the 4000 re- 
si'arch project titles reported, about onc- 
ipiarter are sponsored by industries and 
industrial associations and one-quarter by 
military and civilian agencies of the 
govennuent. 

These figures all lead to one inevitable 
lonclusion : the colleges and universities 
which are members of the Engineering 
College Research Council have, by a va- 
riety of administrative methods, achieved 
universally a remarkable coordination of 
effort between research and odueatiori. 
It is widely recognized that fundamental 
research is a necessary part of advanced 
education in engineering and a necessary 
background in schools where effective 
undergraduate instruction is to take place. 
Here is evidence that such basic research, 


some of it for outside sponsors whose iii- 
torosts art* not fundamentally in educa- 
tion, can indt*(*<l become part and parcel 
of tilt* educational process and a part of 
the very academic life at each institution 
involved. In the Hvview of Current Re- 
scarch there is the best possible evidence 
ill support of llie conviction that educa- 
tional institutions can (and must) main- 
tain their activities in fundamental re- 
search- integrateil with education and 
fri*e from those routine ]) rejects which 
commercial resefircii organizations are 
i'ormed to study. 

itesenrah Connril Cnhiiralions 

This story ()1‘ ediii'iitional institutioiKs’ 
fundamental reseai’ch is one worth telling, 
and it is to this imrjiosc* that the Research 
Pouncirs publications activities are di- 
r(*cted. 

In order to help its members tell the 
.story of their activities, tin* Research 
Pouncil met in Washington. I). C., in No- 
vember, H)48, to h(‘ai’ seven editors and 
writers describe how to liel]) professional 
writeis ileal with cngineei-ing subjects. 
The seven speakers and th(*ir papers were: 

Herbert H. Nicliols, Science Editor of 
the Chri.stian Science Monitor: ‘‘Ap- 
j)lied Science in the Daily 1‘ress.” 

John M. McCullough, Editorial Staff of 
the Phihulclphia Inquirer: “The 
'Working Fre.ss.' ” 

Ron Ross, Nenvs Editor of Science 
Service: “Science Service.” 

Irving J. (litlin. Science Director of 
the Columbia Broadcasting System: 
“Science on tlie Radio.” 

“Edward D. Falos, Associate Editor of 
Science Illustrated: “Photographs 
and Diagrams: How the Magazines 
Can Help.” 

Paul Wooton, President of the Na- 
tional Conference of lousiness Paper 
Editore: “The Business Press.” 

Philip W. Swain, Editor of Power: 
“Research in the Engineering Press.” 

One permanent result of this meeting 
is a little booklet of Proceedings contain- 
ing the seven papers, entitled “Telling the 
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Story of Engineering Research.” It is 
full of wise words and good advice for 
all engineers (and scientists) who would 
like to help newspapermen and editors 
and writers describe what has been ac- 
complished, what is underway, wh}’, and 
how. This booklet has already achieved 
a warm reception in both engineering and 
journalism circles; its publication may 
eventually be a financially self-support- 
ing project. 

In addition to the Review of Current 
Research and the booklet on ^‘Telling the 
Story of Engineering Research,” the Re- 
search Council published the Proceedings 
of its 1948 Annual Meeting during the 
past few months. This volume contains 
those papers given at Austin, Texas, 
which were deemed of special interest to 
research directors and administrators. 
Like other publications of the Research 
Council, copies of the Proc<»edings are 
sold at approximately the cost of print- 
ing. But the cash sales of most publica- 
tions arc small and complimentary dis- 
tribution is relatively large; thus the dues 
received from Active Members in the Re- 
search Council actually make much of 
the publications program possible. The 
publications represent the Research Coun- 
cil’s major expenditure, both of time and 
of money. 


Research is Necessary to Progress 

The Engineering College Research 
(Council program for the 1949 Annual 
Meeting, as for last year’s, carries as a 
slogan the truism that '^Research is neces- 
sary for progress in engineering.” It is 
in recognition of this fact that the Re- 
search Council has become an integral 
part of the American Society for Engi- 
neering Education. It is charged with 
assisting in the development of research 
facilities in engineering colleges. It is 
the hope of the Executive Committee of 
the Research C'ouncil that what has been 
accomplished this year may have helped 
to fulfill that charge. The Committee 
pledges its continued efforts toward a 
wider and better understanding of the 
role of fundamental research in educa- 
tional institutions and in American life. 

Respectfully submitted, 

F. M. Dawson, Vice President of the 
Society and Dean of Engineering, 
State University of loam, 

J. T. Mattill, Secretary, Engineering 
College Research Council, and 
Assistant Director of News Service, 
Massachusetts Institute of Tech- 
nology 
June 10, 1949 
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The past year has witnessed a number 
of signifieant aecoinplishinents contribut- 
ing to the long-range objectives of the 
Society. The theme “Partnership with 
Industry,” proposed by the President and 
endorsed by the Executive Board, and the 
(jcneral Council, met with widespread ap- 
proval among the Divisions and Sections 
of the Society, as evidenced by the many 
varied programs bearing upon this gen- 
eral theme. These meetings have served 
to establish a closer liaison between engi- 
neering colleges and industry, thereby 
providing a better understanding of , the 
mutual problems and relationships of 
both. 

Several new projects have been under- 
taken by Committees and Divisions of the 
Society, and considerable progress is be- 
ing made on other studies now under 
way. When completed, these projects 
have promise of making significant con- 
tributions to the advancement of engi- 
neering education. 

The Administrative Council and the Re- 
search Council have held highly success- 
ful meetings on subjects of Avidespread 
current interest. Separate reports on 
these activities are given by the Vice 
Presidents in charge of the Councils. 

Kthica of Interviewing Procedures 

During the past year, the Committee on 
Ethics of Interviewing Procedures com- 
pleted its report “Recommended Proce- 
dures in Interviewing and Placement of 
(College Seniors.” The report was ap- 
proved by the General Council of the So- 
ciety in November, 1948, and Avas pub- 
lished in the March, 1949, issue of the 
Journal. Approximately 1200 copies of 
the report were sent to presidents, deans, 
and personnel men in colleges, ajs well as 
to personnel men in industry. Numerous 


letters of commendation have been re- 
ceived, testifying both to the need for 
such a code and the excellence Avith which 
the Committee has discharged its respon- 
sibilities. 

Visual Aids Projects 

I n order to facilitate the preparation of 
visual aids suitable for engineering in- 
struction and to encourage their use, a 
Committee on Visual Aids has been 
formed under the Division of Educa- 
tional Methods. This committee is formu- 
lating plans for industry-college coopera- 
tion in the construction of films, slides, 
working models, and other devices which 
would help to improve engineering in- 
struction. As a means of providing a 
widespread exchange of ideas on visual 
aids, the C'Ornmittee has arranged for a 
symposium on this subject at the annual 
meeting, as well as an exhibit of various 
audio-visual aids and models prepared by 
engineering faculty members. 

Measurement and Guidance Project 

A Measurement and Guidance Project 
has, for a number of years, been jointly 
sponsored by the A.S.E.E. and the Engi- 
neers^ C'Jouncil for Professional Develop- 
ment. The project, financed in part by 
the Carnegie Foundation, was respon- 
.sible for constructing, administering and 
grading the Pre-engineering Inventory 
Tests and the Sophomore Achievement 
Tests. During the past year an organi- 
zation known as the Educational Testing 
Service Avas founded for the purpose of 
consolidating the testing seiwices in vari- 
ous educational fields, including the Col- 
lege Entrance Board Examination, the 
Graduate Record Examination and others. 
The new Educational Testing Service Was 
financed by the Carnegie Foundation 
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which coiicuiTCutly witlidrow its support 
from the Measurement and Guidance 
Project as a separate testing project. In 
November, the General Council of the 
Society voted to approve a three-way 
agreement witli the E.C.P.D. and the 
Educational Testing Service*, whereby the 
Measurement and Guidances Project would 
be transferred to the Educational Testing 
Service. The agreement, which does not 
impose any hnancial obligation upon the 
Society, provides for an Advisory Coun- 
cil with representatives from tlie A.S.E.E. 
and E.C.P.D. to assist the Testing Service 
in the administration of the project. 

Teaching Manual 

A manual on eflective tcacliing meth- 
ods is being prepared by a committee of 
the Society. Tlie ]\ranual will be pub 
lished by McGraw-Hill Book Company. 

Enrollment Statistics 

For a number of years the Society has 
collected and tabulated statistics on en- 
rollment in engineering colleges. Vari- 
ous agencies of the U. S. Government 
have expressed considerable interest in 
these statistics and the U. S. Office of 
Education has ottered to handle the work 
of tabulating the statistical data. An 
agreement has been prepared, whereby 
the U. S. Office of Education and the 
A.S.E.E. would cooperate in the prepara- 
tion of the engineering enrollment sta- 
tistics. This agreement was approved, 
with modidcations, by the Executive 
Board and was approved by the General 
Council at its meeting on June 24, 1949. 

Constitutional A mendments 

The Committee on Constitution and By- 
Laws has prepared a number of constitu- 
tional amendments to correct certain 
provisions in the Constitution which have 
given operational difficulty. These amend- 
ments were approved by the three Coun- 
cils of the Society at the Annual Meeting 
and will be submitted to the Society 
membership by letter ballot for ratifica- 
tion. 


Participation in American Standards 
Association 

The Society is taking an active j^art in 
the work of various standards committees 
of the American Standards Association. 
New reijresentatives have recently been 
appointed to committees in the fields of 
civil engineering, physics and electrical 
engineering, and engiTieering drawing. 

Summer School 

A summer school, sponsored by the 
Mechanical Engineering Division was held 
at RcTisselaer Polytechnic Institute fol- 
lowing the Annual j\Ieeting. I'he pro- 
gram included teaching method.s, j)rofes- 
sional development ok’ the instructor, 
subject material for general and special- 
ized mechanical engineering courses, inte- 
gration of the curriculum, i)rofes.sional 
develoi)nieiit of the student, and prepara- 
tion of the student for Jiis first job. 

Activities for Younger Members 

A committee has been appointed to sub- 
mit proposals for activiti(‘s which would 
increase the participation of younger 
members in the affairs of the Soci(^ty. It 
wa.s the opinion of the I]xecutivo Board 
that tlie younger members, of instructor 
and a.ssistant professor rank, should be 
given an opportunity to organize activi- 
ties which would appeal particularly to 
their interests and make it possible for 
them to participate more actively to the 
affairs of the Society. 

Journal of Engineering Education 

The new cover design of the Journal, 
Avith the rotating color sequence for con- 
secutive months, has met with enthusias- 
tic approval. The new type size and for- 
mat effects an appreciable saving in 
printing costs, with very little impairment 
of readibility. 

A complete listing of officers of the So- 
ciety was included in the October issue 
and a page giving the dates of Section 
meetings was included m each issue. 
This practice will be continued in the fu- 
ture. It is planned to include a “Letters 
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to the Editor” page in future issues of 
the Joi'RNAL. A page will also be made 
available to J)ivisions and Comniitteos of 
the Society in future issues of the Joru- 

.VAL. 

Annual Meeting 

The local committee at Rensselaer Poly- 
technic Institute is to be commended for 
the zeal and enthusiasm with wdiich the\ 
handled the j)rejmrations for the Annual 
Metding. Excellent cooperation has also 
l)(H»n received from tlie Divisions and 
Committees in coiu])leting the program 
arrangements early in the year. A con- 
siderabh* amount of liaison work is nec- 
essary l)etw(*(‘n the Jiost institution and 
ihe Secretary’s Offic'c in assigning con- 
ference rooms, dining rooms, and in 
eliminating the many inevitable conflicts. 
It is thend'ore ne('essary to set an early 
d(»adline date for jirogram information 
in order to assure mailing of the prelimi- 
o.iry program Indore the lirst of May. 

This year, an attomj)t has been made to 
get out advance 2 )ublicity releases on the 
Annual Mecding. Summaries of talks 
wen? also mimeographed for distribution 
at each of the conferences. 

Partnersliij) with Ltduslrg 

The Committee on Relations with In- 
dustry lias taken an (inviable lead in de- 
veloping the theme for the year by ar- 
ranging for an industry-college forum 
at the Annual Aleeting on the subject 
“Develoi)inent of the Young Engineer.” 
Outstanding industrialists were invited to 
speak on : licensing of the engineer, the 
engineer and unionism, and professional 
developimmt of tin* engineering graduate. 
Invitations to attend the meeting were 
sent to a select list of industrialists and 
college administrators throughout the 
country. The Committee on Relations 
with Industry also made arrangehients for 
one of the general sessions on the subject 
“Industry-College Relations.” 

International Night 

The Committee on International Rela- 
tions extended invitations through the 


embassies in Washington to engineering 
educators throughout the world to attend 
the Annual Meeting of the Society and to 
participate in iin International Night 
dinner and conference. This meeting was 
attended by api)roxiniatcly 45 engineering 
educators and administrators from for- 
eign countri(‘s, in addition to ollicers and 
members of ihe Society. The interna- 
tional delegates spoke on the background 
and current problems associated with 
engineering education in their respective 
countries. Meetings of this character 
will in(?vitably extend the benefits of the 
Society activities into many lands. They 
will help to (vstablisli the bond of 
friendship among engineering educators 
throughout the world and impart a 
deeper understanding of each other’s 
problems and goals. The Committee is 
to be highly commended for its i^ioneer- 
ing work 

Section Meetings 

Interest in S(*ction activities has shown 
a marked incri‘ase, as evidenced by the 
fact that attendanc(‘ at most Section 
M(*ctings exceeded all i)rc‘vious records. 
The Sections and Divisions are to be com- 
mended for the high quality of programs 
at their various meetings, ft is hearten- 
ing to note that, in Section and Division 
meetings, increased emiihasis is being 
placed upon methods of improving engi- 
neering instruction. Eor many years, the 
primary emphasis lias been upon “what 
should be taught,” whereas during the 
past year considerable emj)liasis has 
shifted to “how can it best be taught.” 

A number of deans of engineering col- 
leges are encouraging their younger fac- 
ulty members to attend the Section 
meetings, since the.se meetings make it 
po.ssible for them to get the benefits of 
society i)articipation at considerably less 
e.xpense than attendance at an annual 
meeting of the Society. 

Membership 

The Membership Committee rias con- 
sisted of a chairman for each state and 
committee members from each engineer- 
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ing college within the state. The ener- 
getic work of this committee has resulted 
in the addition of 1050 new members 
during the year, representing an 18 per 
cent increase in membership. Approxi- 
mately 4500 letters of “invitation-to-join” 
were sent to prospective members whose 
names were supplied by the membership 
committee. An effort was also made to 
increase the membership of the Society 
from among the ranks of industrial ex- 
ecutives who have shown an interest in 
engineering education. Recommenda- 
tions of prospective industrial members 
were solicited from deans of engineering 
colleges and members of the Committee 
on Relations with Industry, and letters of 
“invitation-to-join,” signed by the Presi- 
dent, were sent to each prospective mem- 
ber. This has resulted in 122 new indus- 
trial members. 

During this year, there have been 162 
resignations, 29 deaths, and 53 members 
dropped for non-payment of dues. 

Finances 

The inescapable inflation in priccis has 
been felt just as acutely among engineer- 
ing societies as it has in other walks of 
life. A little over a year ago the Society 
was informed of a 20 per cent increase in 
the cost of printing the Journal and in 
January of this year an additional 22 per 
cent increase was announced. Other items 
of Society expense have suffered similar 
increases. 

Despite rapidly rising costs, the So- 
ciety has successfully maintained a bal- 
anced budget and the Treasurer's report 
shows a profit of $3741.02 in the year's 
operations. This can be attributed 
largely to the success of a vigorous mem- 
bership campaign and the solicitation of 
increased advertising in the Journal 
during the past two years. Together, 
these two items have increased the annual 
revenue of the Society by $11,500. 

There are, however, certain conspicu- 
ous omens which cannot safely be ignored. 
If prices should continue to rise in the 
future as they have in the past, it is 
questionable whether the Society can rely 


indefinitely upon increasing membership 
to relieve the financial stress. It seems 
logical that future membership campaigns 
might not yield as high returns as those 
during the past two years. Also* the rising 
c.ost of the Journal is consuming an ever- 
increasing portion of the total dues re- 
('cipts. Thus, in 1942, the cost of the Jour- 
NAii per member was $2.12, as compared 
with $3.50 per member six years later in 
1948. Furthermore, the routine task of 
servicing the enlarged membership — the 
dues notices, dues receipts, changes of ad- 
dress, preparation of the Yearbook, etc. 
— adds to the burden of an already over- 
worked headquarters staff. 

It has always been the policy of the So- 
ciety to operate with a small headquar- 
ters staff on a ‘^decentralized” plan, 
whereby the Divisions, Sections, and 
(Committees handle much of their routine 
business. The headquarters then assumes 
responsibility for the national affairs of 
the Society, including the membership 
i*ecords, the editing of the Journal, the 
arrangements for the Annual Meeting, 
and the maintaining of close liaison with 
the various Councils, Divisions, Sections, 
and Branches of the Society. The head- 
quarters is also called upon to handle 
special projects which are frequently 
undertaken by the Society. Under this 
basic plan of operation, it has thus far 
been possible to handle the business of 
the Society with two office secretaries to 
assist the Secretary of the Society. This, 
in turn, has made it possible to operate 
successfully with a dues structure of from 
$5.50 to $7.00, which is approximately 
one-third that of other national engineer- 
ing societies. However, under this plan 
of operation, the Society cannot hope to 
offer extensive collateral services com- 
parable to those of other engineering so- 
cieties. If the Society should attempt to 
duplicate these collateral services, it 
would inevitably require a considerable 
expansion of the headquarters staff, with 
a consequent increase in overhead and 
higher dues. 

If the Society is to continue to operate 
with a small headquarters staff and still 
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accomplish its hi{;(h objectives, it Avould 
seem necessary to concentrate the major 
attention upon those projects which con- 
tribute directly to the primary objectives 
of the Society — “the advancement of edu- 
cation in all of its functions which per- 
tain to eng:iiiecring and allied branches 
of science and technology” while at the 
same time subordinating the collateral 
benefits which burden the headquarters 
staff but contribute only mai'ginally to 
the primary objectives of the Society. 


The Secretary wishes to acknowledge 
the helpful assistance of the officers of the 
Society who have given generously of 
their time and effort in order to assure 
successful operation of the affairs of the 
Society. Your President and other offi- 
cers were in frequent attendance at Sec- 
tion meetings tliroughout the country. 

Respectfully submitted, 

Arthur R. Bronwell, 
Secretary 

June 24, 1949 


Sections and Branches 


The Michigan Section of the A.S.E.E. 
held its Annual Meeting on May 7, 1949 
at Michigan State College. L. G. Miller 
welcomed the group. 

At the General Session, C. L. Brattin, 
Chairman, appointed the following com- 
mittees : 

Nominating Committee: K. H. Schoon- 
over, C. A. Brown, F. L. Schwartz, F. J. 
liudde and L. L. Henry. 

Resolutions Committee: A. R. Carr, R. 
H. Spahr and Jl. E. Mayrose. 

C. L. Allen gave a brief talk on eleven 
challenges which lie ahead in Engineering 
Education. This was followed by an 
address by J. W. Parker, of the Detroit 
Edison Company, entitled “F^ducation for 
a Profession.” 

Officci*s nominated and unanimously 
elected for the coming year were: Chair- 
man: H. M. Hess; Vice Chairman: H. M. 
Dent; Secretary-Treasurer: W. P. God- 
frey. 

The evening^s speaker was C. J. 
Freund, President, A.S.E.E., who spoke 
on “Partnership With Industry.” 

The Meeting was adjourned* with the 
reminder that the 1950 Meeting would be 
held at Wayne University. 

The Annual Meeting of the Pacific 
Northwest Section of the A.S.E.E. was 


held June 16 and 17 on the campus of 
Montana State College at Bozeman, Mon- 
tana. F. A. Thoinsom presided over the 
First Session which included a number of 
institutional reports. C. A. Mockmore 
spoke on “A Decade of Experience with 
E.C.P.D.” and A. E. Adarai presented a 
paper on “A Field Course in Plance Sur- 
veying.” H. E. Wessman presided over 
the Second Session and A. S. Janssen 
over the Third, which included the two 
papers, “Departmental Organization” by 
S. H. Graf and “A Coordinated Program 
for Engineering Graduate Research in the 
Northwest” by F. D. Farquharson. In 
the Fourth Session, K. Doanc, P. Mann, 
R. B. Vanllorn and B. T. McMinn par- 
ticipated in a “Symposium on Work Load 
Evaluation of Engineering Faculty.” 6. 
W. Gleeson presided. The Fifth Session 
contained a series of Departmental Group 
Meetings, and was followed by a dinner 
presided over by E. W. Schilling. R. R. 
Rcnne gave an address of welcome. 

Officers wtwe elected as follows: Chair- 
man — A. S. Janssen; Vice Chairman — C. 
L. Reiser; Secretary — P. Mann. 

Since the National Meeting will be held 
ill Seattle next year, no Section Meeting 
is planned. The 1951 Meeting will be 
held at the University of Idaho. 



Report of the Treasurer, 1948-49 

Evaiiaton, Illinois 
July 15, 1949 

AFr. SS. TIioiiipMoii, Tronsiin'r 

Ainerienii Sofiety I'or EntiiiiOfriii^ Eiluenlioii 
White PlaiiiH, N.Y. 

lU?iir Air. Tlioiiipsoii : 

In ;i<‘(‘or(]:in('e with your instructions, w'c have exainined the acfoiints and records or' 
the Anierican Society for Enjjineeriiifr Eilucation for the year ending June .'50. 1949, and 
siihinit lierewdih the following statements prepared therefrom: 

Exhibit I — Comparative JIalaiiee Slietds 

Exhibit 11 — Comparative Stateimmts of Changes in Funds 

Exhibit III — Comparative Statements of Income and r!lx])en8e 

Exhibit IV — Comparative Statements of Jteeeipts and Diwsburseineiits 

hi connection with the statements as of June 30, 1949, we exainined and tested the 
accounting records, traced the receipts ns recorded to deposit, checked the illsbursements, 
counted the securities on hand, and secured direct confirmation for all funds or securities 
in the hands of outside parties. Our examination was made in aceordance with generally 
aeeepted auditing stamlards and included all i>rocediiri*s which w'c considm-ed lu'cossary in 
the circumstances. 

As w\*is noted in our report last >ear, placing llu‘ records of the Societ\ on the basis 
of a fiscal year ending June 30 result'd in the 1948 statements being pri'pared for a 12*/^ 
month period. This also resulted in the inclusion in the 1948 statemeiilH of the expenses 
of two annual meetings, as the 1947 statinnents were pri'jiiired prior to tin* annual meeting 
and the 1948 statements after the annual meeting. 

In our opinion tliese statements fairly present the position of tin* Society at .luiie 30, 
1949, and the results of its operations for the iieriod then ended. 

Yours truly, 

(Signed) Eunk.st C. Davjj-is 
(Jprtifif'd Public Accountant 


AMERICAN SOCIETY EOR ENGINEERING EDUCATION 
COMPARATIVE BALANCE SHEETS 


Assets 

June 30, 1948 

June 30, 1940 

Current Fund: 



Cash in State Bank & Trust Co 

$37,175.25 

$38,512.44 

Cash in Mellon National Bank 


689.42 

Petty Cash Fund 

300.00 

300.00 

U. S. Government Bonds Series G 

20,700.00 

20,700.00 


$58,175.25 

$60,201.86 
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June 30. 1*^48 


Life Meniberflliip Fund : 

Cash — Checking $ 104.18 

U. S. Govorninciit Ronds Scries G 1,000.00 


$ 1.104.18 


P». .1. Lainino Fund: 

(’ash-- -Checking 3115.89 

Principal (’ash in Hands of . 847.07 

Securities and Mortgages 4,290.58 

$ 5.-1 SO. 1 4 


Accounts h'cceivalde : 

Ad\ertising ^ 1,970.97 

Less: I?esorve for Had Ih‘}»rs ... ... - — 

^ 1.970.97 

Dues 1,800.00 

Westinghoiise Educational Foundation 159,58 

hicome (’ash in Hands of H. J. Laihino Fund Truster .. . 116.11 

$ 4,052.60 

rnventory (Xominal) $ 1.00 

Furniture and Fixtures ('Nominal ■ $ 748.78 

Total .Xsseds . ... ... .W .562.0 1 


LiiilnlUUa 
Cun cut Lialdlities 

.Accounts Payable- -Publications $ 1,368.27 

Other Accruals 


Prepaid Membership Dues 


$ 1, .368.27 
. . . . $ 1,178.75 


Funds : 

Life Membership Fujid $ 1,104.18 

B. J. Lainine Fund 5,596.25 

General Education Hoard Southeast Section 17,450.00 

Carnegie Corporation — Eng.^ Salary Surv^ey 5,730,72 


$29,881.15 


Surplus — General Fund $37,133.84 


June 10, 1049 

$ 129.70 

1 ,000.00 


$ 1,129.70 


$ 335.89 

9.00 
5,1.32.73 

$ 5.477.62 


$ 1,855.00 
315.00 


$ 1,540.00 

1 , 200.00 

100.58 

JJ0.71 

$ 2,960.29 


$ 1.00 

$ 718.78 


$70,519.25 


$ 1,600.00 
105.86 


$ 1,705.86 


$ 1,099.75 


$ 1,129.70 
5,477.62 
14,950.00 
4,745.21 


$26,302.53 


$41,411.11 


$70,519.25 


Total Liabilities and Surplus 


$69,562.01 
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COMPARATIVE STATEMENT OF CHANGES IN FUNDS 

121--! Months 
Ended 

June 30, 1948 

GENERAL EDUCATION BOARD, S.E. SECTION 


Balance at Beg^inniii^j of Period $10,000.00 

Add: Contribution durinfr the Period 10,350.00 

$20,350.00 

Leas: Chargees duriiifj the Period 2,900.00 

Balance at End of Period $17,450.00 

('ARNEGIE CORPORATION, ENGINEERING SALARY SURVEY 

Baljince at Begin riiiijj of Period $ 6,000.00 

Add: Transfer to General Fund 


$ 6,000.00 

fjess: (iharges during the Period 269.28 

Balance at End of Period $ 5,730.72 

SURPLUS, GENERAL FUND 

Balance at Beginning of Period $32,798.53 


Add: rncoine credited to Lamme Fund in 1948 instead of 

General Fund 

Suininer School Fund previously independent of General 

Fund 

ExtM'sa of Income over Expense for the Period $ 4,335.31 


$37,133.84 

Less: Transfer Charge from Carnegie Corporation Salary 

Survey 


Balance at End of Period $37,133.81 


COMPARATIVE STATEMENT OF INCOME AND EXPENSE 


l 2 Vn Months 
Ended 

June 30, 1948 

Tiicoine : 

Current Dues — Individual $30,825.44 

Iiistitutioniil 6,500.00 

Back Dues 586.50 

Sale of Publications 1,760.12 

Advertising 6,870.70 

Refunds 319.64 

Interest on Government Bonds 417.50 

Miscellaneous .77 

E.C.R.C. (Sale of E.C.R.C. Publications) 2,333.38 

Income — B. J. Lamme Fund 


12 Mon(h.s 
Ended 

June 30 1949 

$33,145.83 

6,862.50 


1,793.78 

8,354.68 

74.89 

542.50 


2,053.94 

110.71 


Total Income 


$49,614.05 $52,938.83 


12 Months 
Ended 

June 30. 1949 

0 

$17,450.00 

$17,450.00 

2,500.00 


$14,950.00 


$ 5,730.72 
269.28 


$ 6,000.00 

1,254.79 


$ 4,745.21 

$37,133.84 

116.11 

689.42 
$ 3,741.02 

$41,680.39 

269.28 

$41,411.11 


1949-50 

RudRet 

$34,600.00 

6,900.00 


1,800.00 

8,700.00 


530.00 


$52,530.00 
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1 2 Months 12 Months 
Ended Ended 

June 30, 1948 June 30 194Q 


Expense : 

Cost of Publications $18,024.87 $20,542.29 

Administrative Salaries 9,302.61 9,545.40 

Retiring Emeritus 653.33 1,360.00 

Officers' Traveling Expense 039.90 825.8.'3 

Travel, Secretary's Office 640.70 788.47 

Postage, Telephone, and Telegraph 1,794.29 1,816.19 

Supplies and Sundry Printing 1,537.32 2,177.45 

Cost of Moving Secretariat 3,138.99 

Dues — American Council on Education J 00.00 100.00 

Contribution to E.C.P.I) 500.00 500.00 

Provision for Bad Debts 315.00 

Expense 1947 Meeting 1,535.41 

Expense 1948 Meeting 1,317.02 

Ex])ense 1949 Meeting 2,040.78 

Plxpeiisc 1950 Meeting 

Expense E.C.A.C 1,119.14 398.77 

Expense M.C.R.C 3,018.78 7,051.08 

Committees and Conferences 590.81 187.06 

Kxpeiise — La mine Trust Fund 56().3.> 239.03 

(\mtiiigeiieies and Special Projects 799.24 1,010.44 


1949-50 

Budget 

$23,000.00 

10,600.00 

1,360.00 

1 , 200.00 

900.00 

1,800.00 

2,200.00 


100.00 

500.00 


2,000.00 

2,200.00 

3,350.00 

1,000.00 


1,200.00 


Total Expense $45,278.74 

Excess of Tiicomo over Exjiense . $ 4,335.31 


$49,197.81 $51,410.00 

$ 3,741.02 $ 1,120.00 


(COMPARATIVE STATi^MENT OF REC^EIPTS AM) DISBCRSEMENTS 


12’/a Months 12 Months 
Ended Ended 

June 30, 1948 June 30. 194^ 

Pialaiice on TlaiHl at neginniiig of Period $31,582.28 $37,175.25 

Receipts : 

Current Dues — Individual $28,474.94 $31,666.58 

Institutional 6,375.00 6,662.50 

Back Dues 1,586.50 1,100.50 

Dues in Advance 1,178.75 1,099.75 

Sale of Publications 1,760.12 1,915.75 

Advertising 6,393.73 8,354.68 

Interest on Bonds 417.50 542.50 

Income — B. J. Luminc Fund 113.87 

Refunds 319.64 74.89 

Miscellaneous .77 

Westinghouse Educational Foundation 250.00 250.00 

General Education Board, SE Section 10,350.00 

Funds transferred from E.C.R.C 2,333.38 2,053.94 

Summer School transferred to General Fund 689.42 


Total Receipts $59,440.33 $54,524.38 
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12V^ Months 12 Month.s 
Ended Ended 

June 30, 1948 June 30. 1949 

DiHhnraomnits: 

Cost of Puldiojitions $10,287.98 $20,310.56 

Administrative; Salaries 0,302.61 * 9,545.40 

Rctirnnont Eineritiis 653.33 1,360.00 

Travel, Secretary's OlTiec 640.70 788.47 

Officers' Traveling Expense 639.90 825.85 

Postage, Teloplione, and Telegraph 1,704.29 1,776.72 

Supplies and Sundry Printing 1,537.32 2,177.45 

Cost of Moving Seeretjiriat 3,138.90 

Dues — American Council on I']rlncation 100.00 100.0l» 

Contribution E.C.P.T) 500.00 500.00 

Expenses 1047 Meeting 360.16 

Expenses 1948 Meeting 1,317.02 

Expenses 1040 Meeting 1,980.39 

Expenses E.(\A.C 1,110.14 308.77 

Exiienses E.C.P.C 3,018.78 7,051.08 

Coinniitt(‘es and (‘ont'eivnccs ,500.81 472.06 

Weslinglionso Award 302.48 200.00 

Expense--!!. J. liainine Fund 566.33 236.70 

C^ontiiigencicH Expense 700.24 575.42 

Fj.xpense — Carnegie Survey 260.28 1,254.70 

Award General Education lloar^l 2,000.00 2,500,0(» 

Purchase of Govern men t Bonds 5,000.00 

Special Project Ex[K‘iise 435.02 


Total Disbnrsomonts $53,847.36 $52,407.77 


Balance on Hand at End of Period: 

State Bank and Trust Company— Checking $37,175.25 $38,512.44 

Mellon Natiojinl Bank— Savings — 689.42 


Total Balance on Band $37,175.25 $30,201.86 

J?es| a ct f iilly submit te<i , 

.I-VMKs S. Thompson, 
Trrasiirrr 

Deaths During 1948-49 

Adams, 0. L. Focke, T. M. TTouser, Shalcr C. Scamon, W. P. 

Berry, G. M. Forman, A. II. Hutchinson, B. C. Seegrist, W. H. 

Boase, A. J. Gatcly, E. K. Lear, John E. Simon, Arthur 

Bodmau, E. P. Gould, Archie B. Scott B. Wilson, William 

Brule, C. G. Greene, John W. Locke, Chas. E. Woodbury, C. V. 

Campbell, W. B. Hall, Philip R. Lynn, A. J. Work, W. R. 

Eames, Jesse J. Hook, Warren H. Roolirig, G. F. Wright, R. V. 

Ebaugh, W. C. 

There were 162 resignations during the 1948-49 fiscal year. 



Annual Report of Manpower Committee 


This report was prepared by a sub- 
committee composed of Messrs. Armsby, 
Chairman, Dawson, Hollister, and Savillc. 
The subcommittee assumed full respon- 
sibility for the report, which has not been 
submitted to the full committee. 

The Manpower Committee of A SEE, 
originally appointed by the President, 
whose previous reports have been pub- 
lished in the issues of the Journal op 
Engineering Education dated October 
1947 and September 1948, was reap- 
pointed in the fall of 1948 by the Presi- 
dent of the Engineering College Admin- 
istrative Council. Close contact has be, on 
maintained during the year with the Gen- 
eral Survey Committee of the Engineers’ 
Joint Council, and with the Bureau of 
Labor Statistics of the U. S. Department 
of Labor. 

A subcommittee (composed of Messrs. 
Trytten, Chairman, Armsby, and Gold- 
stein) has conferred with oflioials of the 
Census Bureau, with the Bureau’s Inter- 
departmental Advisory Committee, and 
with the National R (‘sources Planning 
Board, and has made recommendations to 
these groups that several new categories 
be added to those formerly employed in 
the National Census for designating 
people working in the fields of the sci- 
ences and of engineering, and that college 
teachers be subdivided according to their 
specialty rather than all being counted 
simply ns teachers. It is the hope of the 
subcommittee that these changes will be 
incorporated into the 1950 census. If so, 
they should help to obtain a better base 
for future studies. 

future Supply of Engineering Graduates 

The Compton and Armsby reports in 
1946, and previous reports of this Com- 
mittee, based predictions of numbers of 
graduates on pre-war mortality rates. 


There is evidence indicating that current 
mortality rates are higher than those pre- 
vailing in pre-war years. The Armsby 
report in 1946 predicted 38,000 graduates 
for the school year 1947-48. An esti- 
mate by the Committee in the fall of 1947 
reduced this to 31,000. The February 
issue of the A SEE Journal reported 27,- 
000 graduates, a decrease of nearly 25 
pc'r cent from the estimate made in the 
fall of 1946. This increased mortality is 
probably due to increased economic pres- 
sure on veterans, coupled with the fact 
that many veterans have learned that they 
are not adapted to the engineering cur- 
riculum to which they were attracted by 
war experiences. Presumably attrition 
rates will return to normal in the near 
future. 

It should be pointed out that the A SEE 
reports on enrollments and degrees do not 
include all college students who are pur- 
suing engineering curricula. The latest 
AS EE enrollment report lists 147 col 
h'ges, and reports enrollments and de- 
grees granted in 144 of them. Included 
in the list are ten colleges which have not 
been accredited in any curriculum by 
ECPD. The IJ. S. Office of Education 
study of degrees gi-anted in American col- 
leges last year lists engineering degrees 
conferred by 39 additional colleges. It is 
likely that to the general public and to 
many employers of engineers the recipi- 
ents of these degrees are in direct com- 
petition with those graduating from the 
colleges listed in the ASEE report. The 
number of graduates frouL these 39 col- 
leges is about 3000, which probably must 
be considered as an addition to the supply 
of engineering graduates previously con- 
sidered by this Committee. 

The Journal of Engineering Educa- 
tion for March 1949 contains an article 
by Dean S. C. Hollister of Cornell Uni- 
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versity entitled “Post-War Engineering 
Enrollment Rapidly Adjusting to Near 
Pre-War Level.” Dean Hollister calls at- 
tention to the rapidly declining freshman 
classes in engineering, and indicates by 
careful analysis that both the freshmen 
entrants and the prospective degrees is- 
sued are rapidly returning to the pre-war 
gradient, in other words, to what we 
might expect they would be had there 
been no World War. His study confirms 
the opinion expressed by the ASEE Man- 
power Committee’s 1948 report to the 
effect that supply and demand of engi- 
neering graduates might be expected to 
be in balance by 1951. 

Dean Hollister’s predicted graduation 
figures (40 thousand in 1949, 40 thousand 
in 1950, and 31 thousand in 1951) arc 
slightly less than would be obtained by 
applying pre-war mortality rates to last 
fall’s enrollment figures as reported in 
the ASEE Journal, and do not include 
graduates of the unaccredited colleges 
just mentioned, which might increase the 
number of graduates by 10 per cent. 

Certain factors might be mentioned 
which may be expected to operate in the 
direction oC increasing engineering en- 
rollinents still further. Among these fac- 
tors are (a) the rapid and continuing 
increase in the percentage of college-age 
youth who attend college; (b) the effects 
of the G. I. Bill, not merely on the vet- 
erans themselves, but on their friends and 
relatives; (c) the report of the Presi- 
dent’s Commission on Higher Education; 
(d) new scholarship programs, such as 
the N.R.O.T.C. and the proposed pro- 
grams of the Army and the Air Forces, 
the proposed establishment of a National 
Science Foundation, and the possible es- 
tablishment of a general program of Fed- 
eral Scholarships; and (e) the possible 
establishment of engineering curricula in 
additional colleges. However, it is the 
feeling of the subcommittee that in spite 
of these factors tending to increase en- 
gineering enrollment, the number of en- 
gineering graduates in the next two years 
can be expected to be appreciably smaller 
than previously estimated by the Com- 


mittee, but much larger than the pre-war 
gradient figures. 

Demand for Engineering Graduates 

The Bureau of Labor Statistics esti- 
mates an average annual need for en- 
gineering graduates of between 17 and 
18 thousand during the early part of the 
next decade, increasing to an annual de- 
mand of about 21 or 22 thousand by 
19()0. This estimate is b^ised on actual 
numbers of engineers }ieeded for engi- 
neering jobs, including anticipated expan- 
sions and the three kinds of attrition 
caused by death, retirement, and leaving 
the profession, but making no allowance 
for the fourth kin(^ of attrition Avhich 
affects an individual company without 
entering into the national picture - - 
namely, that due to men transferring 
from one company to another. 

The E.J.C. survey shows that 162 in- 
dustrial firms and 31 State and govern- 
mental agencies which now employ 89 
thousand engineers (out of a total of 4 
million employees) hired some 10 thou- 
sand inexperienced graduate engineers in 

1948, and that they expect to hire 8 thou- 
sand in 1949, a decrease of 21 per cent. 
The engineers now employed in these com- 
panies and agencies arc estimated to con- 
stitute approximately one-third of all em- 
ployed engineers in the country. If the 
same ratio of new engineers to engineers 
now employed prevails in the remaining 
industries and agencies of the country, 
this would indicate that some 31 thousand 
engineers were hired in 1948, which num- 
ber would be reduced to 24 thousand in 

1949. The Bureau of Labor Statistics 
has attempted to make a more accurate 
extrapolation of the E.J.C. figures, in- 
dustry by industry, and has arrived at an 
estimate of 27 thousand for 1948 and 21 
thousand in 1949, excluding government 
agencies and the construction industry, in 
which they felt the E.J.C. samples were 
not representative. In other words, there 
is no significant difference between the 
results of the two methods of extrapola- 
tion of the E.J.C. sample. 

It should be noted however, that these 
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estimates, based on judgments of indus- 
trial and governmental employment offi- 
cials, of necessity include allowances for 
the fourth kind of attrition, the kind 
caused by men transferring from one 
company to another. Just how much 
duplication this introduces into an esti- 
mate of national need is not known, but 
certainly it is an important factor. The 
subcommittee hopes that future studies 
can be formulated in such a way as to 
secure some valid information on this im- 
portant aspect of the manpower situation. 

On the other hand, all of these esti- 
mates are concerned with actual present 
or definitely foreseen short term needs for 
engineering graduates to fill engineering 
jobs, and do not sufficiently reflect the 
well-known fact that many engineering 
graduates find employment in non-engi- 
neering work, especially in administrative 
or technical sales positions. Nor do thfty, 
in the opinion of the subcommittee, make 
sufficient allowance for the fact that en- 
gineering is still a growing and expanding 
profession. 

Previous reports of this Committee 
have pointed out that not only the total 
number of engineers but also the ratio 
of engineers to total employment has been 
steadily rising ever since employment 
statistics have been assembled. Many 
factors operate toward a continuation of 
this increase in the ratio of engineers to 
total employment. Among these arc : (a) 
the great increase in the use of engineers 
by government agencies, particularly the 
Armed Forces; (b) the continually in- 
creasing complexity of technology; (c) 
the effect of war-time experiences which 
demonstrated the value, and in many cases 
the absolute necessity, of engineering serv- 
ices; (d) the continually increasing in- 
tensity of competition in business, which 
creates a need for continually increasing 
efficiency in the use of manpower, ma- 
terials, power, and equipment; (e) the 
r continually increasing need for and use 
of research by industry and government; 
and (f) the “yeastiness” of the profession 
— the tendency for engineers to develop 
new processes and services which create 


needs for new kinds of engineers and 
technicians, such as the recent develop- 
ments in radio and electronics applica- 
tions, plastics and other chemical prod- 
ucts, and the rapidly unfolding field of 
utilization of atomic energy. 

All these factors and others result in 
what might be called the '^horizontal 
.spread” of the use of engineers into addi- 
tional industries, particularly small in- 
dustries, ns well as the "vertical spread” 
within industries previously using engi- 
ncei*s, and combine to greatly increase the 
demand for engineers. 

Thirty-one thousand, the estimated hir- 
ings for ]94S, is just the number of engi- 
neering graduates reported in the U. R. 
Office of Education study of degrees. 
Twenty-four thousand, the number of 
hirings indicated for 1949, is considerably 
less than the probable number of engi- 
neers who will be graduated in 1949. 
These figures, based on estimates of indus- 
trial and governmental employment offi- 
cials, would seem to indicate a surplus of 
some 16 thousand engineers this year, but 
it is the firm conviction of the subcom- 
mittee, based on opinions of college offi- 
cials, that no such surplus exists. No 
actual statistics are at hand, but consul- 
tations with deans of engineering in many 
parts of the country indicate that by and 
large the graduates of this year will be 
placed at the time of graduation or soon 
thereafter. No information is at hand as 
to the number who will be placed in non- 
engineering positions. The general pic- 
ture seems to be that placement of gradu- 
ates is slower than it has been for the 
past few yeai-s, and that the boys are not 
getting as many offers among which they 
may choose, but vei-y few engineering 
deans expect any real difficulty in placing 
their graduates this year. It seems there- 
fore that all of our estimates of demand 
must be increased over previous estimates 
made by this Committee. 

General Conclusions 

It seems probable, in view of the pres- 
ent large junior and sophomore classes, 
that students graduating from engineer- 
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ing colleges during the next two years 
may not all be immediately absorbed in 
engineering positions, that during the 
two years there may be a temporary ex- 
cess of graduates over immediately avail- 
able engineering positions of perhaps 
two-thirds of a yearns normal supply. 
However, the subcommittee submits that 
there is a possibility that some of the 
factors which have, been mentioned may 
operate to increase the demand to the 
point where there will be little or no ex- 
cess. 

Even if a temporary excess does de- 
velop, the subcommittee feels that there is 
no cause for great alarm in the situation. 
Engineering education has long been rec- 
ognized as having great value as general 
education and as a good foundation for 
work in many professions other than 
engineering. The engineer's training in 
careful, thorough, accurate work, and in 
the scientific method of thought has been 
found useful in dealing with problems of 
human relations as well as with problems 
of utilizing the materials and forces of 
nature, and it is our belief that boys 
graduating in engineering dui’ing the next 
few years can expect to find employment, 
if not in strictly engineering work, at least 
in some activity in which their scientific 
training will not be wasted. 

The question has been raised in many 
quarters as to whether or not we are edu- 
cating in America too many engineers, 
too many lawyers, too many business 
men, and if the current and proposed in- 
crease in the number and proportion of 
college graduates will create a social un- 
rest and widespread personal disappoint- 
ment and sense of frustration. The com- 
mittee feels that the answer to this 
problem has been well stated in the re- 
port of the President’s Commission on 
Higher Education. In a recent address 
before the faculty of the State Teachers 
College at Indiana, Pennsylvania, Dr. 
John Dale Russell, Director of the Di- 
vision of Higher Education of the U. S. 
Office of Education, said “The discussion 
in that report should allay the fears that 
anyone may have regarding the possibil- 


ity of over-educating American youth. 
As long as there is adequate attention to 
a sound general education, and as long as 
the occupational or professional educa- 
tion is accompanied by adequate guid- 
ance and counselling, the likelihood of 
any serious overproduction of college 
preparation seems remote.” 

However, the subcommittee feels very 
strongly that the situation calls impera- 
tively for increased emphasis on adequate 
programs of selection and guidance of 
engineering college students, so that they 
may understand the requirements of the 
proiession, the employment opportuni- 
ti(‘s in it, and the possibilities of utilizing 
an engineering education as a foundation 
for non-engineering ‘activities. 

The last annual report of this Commit- 
tee recommended “that steps be taken to 
secure funds so that a carefully laid plan, 
to develop techniques and methodology, 
be established in order to secure reason- 
ably accui’ate and complete statistical in- 
formation, and that a full-time consultant 
or statistician be employed to make this 
conij)lex and difficult survey in that we 
arc confident that it is impossible to make 
an effective presentation of the facts by 
the utilization of voluntary j)ersonncd of 
the Society.” Since that time, the Bu- 
reau of Labor Statistics’ report on the 
Employment Outlook for Engineers has 
made it evident that this Bureau’s studies 
have gone much further and been inort? 
explicit and productive than the pre- 
ceding studies of the Manpower Commit- 
tee. The subcommittee therefore recom- 
mends that the Manpower Committee be 
continued as a permanent committee of 
the Society to work in close liaison with 
the U. S. Bureau of Labor Statistics. 


The Manpower Committee: 


H. H. Armsby 
M. M. Boring 
M. T. Carpenter 
F. M. Dawson 
0. W. Esiibach 
E. P. Hamilton 
E. V. Hollis 


S. C. Hollister 
R. M. Kimball 
C. T. Reid 
Thorndike Saville 
W. W. Squier 

T. A. H. Teeter 
M. W. Trytten 


L. M. K. Boelter, Chairman 



Minutes of Executive Board Meeting 


A meeting of tlie I^xecutivc Board ol* 
'Fhe American Society I'or Engineering 
Education wms held on Monday, June 120, 
1949, at lieiisselacr Polytechnic Institute. 
Those jiresent were: C. J. Freund, Presi- 
dent, F. M. Dawson, B. J. Robertson, 
Tlioriidikc Saville, S. S. Steinberg, J. S. 
Thompson, A. B. Broiiwell, J. I. Mattill 
(guest) and D. Damn. 

Rfiport of Secretary 

The Secretary announc(‘d that his writ- 
ten report summarizing the year’s activi- 
ties would be published in the September 
issue of the Journal, lie reported 
the membership campaign had resulted in 
over 1000 new members again this year, 
of which 122 were industrial executives. 
A number of university and college pj’osi- 
dents have recently joined the Society. 

Report of Treasurer 

The Treasurer presented the auditor’s 
report as of May 31, 1949. lie an- 
nounced that the Faculty Salary Study 
Committee account would be closc'd out 
shortly after .July 1 of the coming year, 
and that the Southeastern Section is mak- 
ing application for an extension of their 
research grant. 

The Board voted unanimously to au- 
thorize the Treasurer to invest $10,000 in 
the purchase of government bonds. 

The Board passed a motion to approve 
the proposed budget for 1949-.50. This 
budget will be published in the September 
issue of the Journal. 

Appointment of Represent ati'iie to Pan 

American Conference 

The Board unanimously passed a mo- 
tion appointing Dean 8. S. Steinberg the 
ofTicial representative of the ASEE at the 
Pan American Engineering Congress to 
be held in Rio de Janeiro, Brazil, July 15 


to 24, ]949. Dean Steinberg’s expenses 
m connection with attending this Congresss 
will be paid by the Brazilian government. 

Report of EC AC 

Dean Steinberg, Vice-President in 
charge of the EC AC, lu'ported briefly on 
the activities of the ECAC. lie an- 
nounced that new by-laws had been ap- 
proved by the ECAC and the Committee 
on By-TiUws of the Society. 

He also announced conpdetion of re- 
ports by the following (‘ommittees : 

1. (^ommittoe on Engineering Building 
Survey 

2. Faculty Salary Study (Committee 

3. Mani)ower Committei* 

4. Secondary Schools 

5. (’ommitlee on Militaiy Atfaii’s 

Those reports were ])i'(‘sented at the 
E(^\(’ C(*n(‘ral Se.ssion. Ilc‘ also stated 
that the Executive Committee of the 
E(’AC was considering the feasibility of 
making a new general survey of (‘iigineer- 
ing education, similar to the Wickenden 
r(*port. 

Report of ECRC 

Dean Dawson, Vice-Pn‘.sid(*nt in charge 
of the ECRC, reported that the 1949 edi- 
tion of the “Review of Current Research 
and Directory of Member Institutions” 
had been completed, and was available for 
distribution. In the past six months, 
eight engineering colleges have become 
members of the ECRC. Also, the Re- 
search Council has completed publication 
of a booklet “Telling the Story of Engi- 
neering Research.” 

1950 and 1951 Annual Meetings 

President Freund announced that the 
annual meeting would be held during the 
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week of June 19 to 23, 1950, at the Uni- 
versity of Washington. 

It was moved and seconded to accept 
the invitation of Michigan State College 
to hold the annual meeting in 1951 on 
their campus. The Board recommended 
that this invitation be presented to the 
General Council for their approval at the 
Council meeting on Monday evening. 

Fall Meetings y EC AC, ECRC, and 

General Council 

In view of recent correspondence with 
the Engineering Division of the Land 
Grant College Assn., the Board voted to 
accept their proposal to hold meetings of 
the P]CAC, P]CRC, Executive Board and 
General Council on October 28, 1949, at 
Kansas City, Mo., following the Land 
Grant College meetings. 

James II. McGraw Award 

It was voted to recommend to the Gen- 
eral Council that the Society accept the 
proposal for a James H. McGraw Award 
as outlined in a letter from Mr. Booher 
of McGraw-Hill Book Company to Mr. 
Rodes of the Technical Institutes Division, 
if the proposal be made in writing by the 
McGraw-Hill Book Company directly to 
the Society, provided that the Society does 
not incur any financial obligation in con- 
nection with the Award, and subject to 
the right of the Society to terminate the 
Award on one yearns notice. 

An additional motion was passed to 
recommend to the Council that this 
Award be handled by the Technical In- 
stitutes Division and that the Award be 
made by and presented at a meeting of 
the Technical Institutes Division, under 
conditions to be set by that Division with 
the approval of the Executive Board. 

The above motions were approved, J. S. 
Thompson not voting. 


Publication of the Yearbook 

It was moved and seconded that the 
question of publishing the Yearbook in 
alternate years only be deferred to the 
next meeting, pending a report and cost 
estimate from the Secretary on the possi- 
bility of reducing the size of type in the 
Yearbook and using two columns to the 
page. 

Applications for Institutional 

Membership 

The following applications for institu- 
tional membership in the Society were 
approved : 

Affiliate institutional membership : 
Academy of Aeronautics, N. Y.; North- 
rop Aeronautical Inst., Calif. 

Associate institutional membership : Tau 
Beta Pi Assn., Tenn. 

Appointment of Secretary 

The Board unanimously voted to re- 
appoint Arthur B. Bronwell Secretary of 
the Society for the year 1949-50. 

Distribution of Reports 

The Board voted that the Society's 
policy regarding the distribution of re- 
prints of published reports would be that 
members may receive one copy of any 
such reports upon request, but that a 
charge would be made for additional 
copies or reprints, the Secretary to de- 
termine the amount of the charge in each 
case. 

Speaker's Manual 

It was voted to recommend to the Gen- 
eral Council that the ECPD be given an 
opportunity to sponsor jointly the man- 
ual “Speaking Can Be Easy,” prepared 
by the Committee on Relations with In- 
dustry, if they are interested in this 
project. 



Minutes of General Council Meetings 


A meeting of the General Council of 
the American Society for Engineering 
Education was held on Monday, June 20, 
1949, at the Troy Country Club. Those 
present were: C. J. Freund, President, 
M. T. Ayers, G. J. Barker, H. W. Barlow, 
L. R. Blakeslee, A. B. Bronwell, C. A. 
Brown, Jj. E. Conrad, II. 0. Croft, D. 
Damn, F. W. Dawson, M. E. Farris, L. 

E. Grinter, It. P. TIoelscher, H. K. Jus- 
tice, W. A. Koehler, F. T. Mavis, O. N. 
Olson, O. E. Osburn, G. K. Palsgrove, 
Janies G. l^otter, H. S. Rogers, B. J. Rob- 
ertson, Thorndike Saville, F. L. Schwartz, 
S. S. Steinberg, 0. M. Stone, J. T. Strtite, 

F. E. Tennan (representing B. L. Grant), 
J. S. Thompson, J. E. Thornton, J. K. 
VValkup, C. Wandmacher, W. C. White, 
J. B. Wilbur, J. H. Zant. Invited guests 
present were: N. W. Dougherty, J. P. 
Jlaniiiiond, L. W. Houston, Nell Mc- 
Kenry, L. G. Miller and F. H. Rhodes, Jr. 

President Houston welcomed the offi- 
cers and members of the Society to the 
Rensselaer campus, and gave a brief his- 
tory of the founding of Rensselaer Poly- 
technic Institute and the part it played 
in the development of engineering edu- 
cation in this country. 

Committee on Aims of Engineering 

Instruction 

Dean Hammond presented a proposal 
for a committee of the Society to study 
the aims of engineering instruction. The 
committee would study the effectiveness 
of various teaching methods, with par- 
ticular reference to those methods which 
would increase the student’s participation 
in his own learning process and which 
would develop to a higher degree the in- 
genuity, originality, and creative ability 
of the student. It was voted that copies 
of Dean Hammond’s proposal be mimeo- 
graphed and made available to members 


of the Council for further study, and that 
this question be taken up again at the 
Friday morning (June 24) Council 
meoting. 

1950 and 51 Annual Meetings 

President Freund announced that the 
dates of the ]950 annual meeting at the 
Kniversity of Washington would be June 
19-23. Dean Miller of Michigan State 
College presented an invitation to hold 
the 1951 annual meeting during the week 
of June 25-29 at Michigan State College. 
The Council voted to accept this invita- 
tion for 1951, the exact dates to be deter- 
mined later. 

Secretary's Eeport 

Copies of tlie Secretary’s report were 
distributed to Council members, and the 
Secretary commented briefly on the So- 
ciety’s activities during the year. 

Report of Treasurer 

The Treasurer presented the auditor’s 
report as of May 31, 1949, and announced 
to the Council that the Board had voted 
to invest $10,000 in government bonds. 
Copies of the budget approved by the 
Board for 1949-50 were distributed to the 
Council, and this budget will be pub- 
lished in the September issue of the 
Journal. 

Amendments to the Constitution 

I’rofessor Croft, Chairman of the Com- 
mittee on Constitution and By-Laws, pre- 
sented the proposed amendments to the 
Constitution. After some discussion, a 
straw vote was taken on the proposed 
amendment to present Article XI, Section 
2, to deteimiine whether the nominating 
committee should include the retiring 
Council members representing both Di- 
visions and Sections or only those repre- 
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senting Sections. It was voted that this 
proposed amendment should specify that 
both Division and Section representatives 
be included on the Nominating Committee. 

The amendments submitted by the Com- 
mittee on Constitution and By-Laws, as 
revised by the above vote, were approved. 
These amendments Avill be submitted to 
the general membership of the Society 
for final vote. 

Provisional Division Status for Committee 

on Relations tuilh Industry 

The Council voted to grant Division 
status to the Committee on Relations with 
Industry, subject to approval of the pro- 
posed Constitutional Amendments by the 
Society membership. 

Report on Activities of Divisions 

and Committees 

Vice-President Saville presented a brief 
report on the activities of the Divisions 
and Committees. He pointed out that 
the chairmen of the various Divisions and 
Committees were kept informed of activi- 
ties of the Society through circular let- 
ters. He reemphasized the need for 
Committees and Divisions giving consid- 
eration to initiating long-range projects 
which will contribute to the fundamental 
objectives of the Society. 

Report oti Sections and Branches 

Vice-President Robertson presented a 
brief report on activities of Sections and 
Branches, indicating that several new 
branches have been established where 
needed. It was voted to approve the re- 
quests of the University of Arkansas to 
join the Missouri Section, and of the 
University of Utah and Utah Agricultural 
College to join the Rocky Mountain 
Section. 

Measurement and Guidance Project, 

President Rogers presented a progress 
report of the Measurement and Guidance 
Project now being administered by the 
Educational Testing Service. He stated 
that, as presently constituted, there ap- 
pears to be little likelihood that the pro- 


ject can be put on a self-financing basis 
and that some form of reorganization 
may be necessary. One proposal being 
considered is that of merging^ the Meas- 
urement and Guidance tests with the 
College Entrance Board tests. 

Journal 

The Secretary reported that many fav- 
orable comments have been received on 
the new cover layout and format of the 
Journal. The possibility of achieving 
an economy by publishing the Yearbook 
ill smaller type size was suggi'sted by the 
Ib-easurer and will be investigated. The 
inclusion of a page in each issue of the 
.loiiRNAL giving the dates and location of 
Section meetings has proven of consid- 
erable value and Avill be continued. Also 
a page will be set aside in each issue for 
the use of Divisions. No increase in 
printing costs is anticipated for the com- 
ing year, although a bill now before Con- 
gress would increase the cost of postage 
rates, and add about $2300 to the cost of 
mailing the Journal. 

Section Rebates 

The question of increasing the member- 
ship dues and making corresponding re- 
bat(*s to Sections was raised. It was 
])ointed out that most Sections have only 
one nM*eting a year and that the operating 
costs are consequently relatively small 
and are usually carried either by the host 
institution or by a slight increase in the 
cost of m(*als. It was also pointed out 
that a constitutional provision specifies 
that Sections shall be self-sustaining, a 
provision which was included in order to 
keej) the Society dues to a minimum. In 
view of these considerations, no action 
was taken on the proposal. 

The Council meeting was adjourned 
and the other items on the agenda were 
deferred until the Friday morning meet- 
ing on June 24. 

« « « 

Meeting, June 24, 1949 

A breakfast meeting of the old and new 
members of the Council was held on Fri- 
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day, June 24, 1949, at the Hendrick Hud- 
son Hotel, Troy, New York. Those 
present were: 

C. J. Freund, President, H. H. Armsby, 
M. T. Ayers, II. W. Barlow, H. R. Beatty, 
C. E. Bennett, A. B. Bronwcll, C. A. 
Brown, 1j. E. Conrad, 1). Dnum, F. M. 
Dawson, M. P]. Farris, L. PL Qrintor, C. 

B. lloadlcy, R. P. Hoolscher, W. L. 
Hughes, H. K. Justice, W. A. Kochloi-, 
J. II. Koffolt, R. D. Landon, L. J. 
Ijassalle, P^. J. Lewis, G. D. Lobingier, 
E. R. McKee, 0. N. Olson, 0. PL Osburn, 
G. K. Palsgrove, J. G. Potter, B. J. ]tob- 
ortson, M. B. Robinson, Thorndike Sa- 
ville, S. S. Steinberg, 0. M. Stone, J. T. 
Strate, J. S. Thompson, J. E. Thornton, 

C. Wandrnacher, W. C. White, R. Z. Wil- 
liams, J. Tl. Zant. Invited guests present 
were: IT. 1*. JlaniTnond, Nell McKenry 
and PL TI. Itliodes, Jr. 

Life Membership 

The following ap[)licatioiis for life 
membership wen* ap])roved, and the Sec* 
rotary was i?istrueted to notify these 
members of this action: 

Robert M. Black Almonte C. Howell 
James PL Boyd L. L. Patterson 
John A. Ely O. W. Silvey 
Leroy S. P^oltz 

Delinquent Members 

The Secretary was authorized to dro]) 
I’rom memb(*rshi]) in the Society those 
who are in arn'ars more than two years 
in dues. 

('nmmittee an Lthirs of I ntrreiewing 
Procedures 

It was voted that when the (Lmimittec 
on Relations with Industry becomes a 
Division as x)rovisionnlly voted at the 
Monday Council meeting, then the Com- 
mittee on Plthics of Interviewing Pro- 
cedures shall become a subcommittee of 
the Division on Relations with Industry. 

Committee on Aims of Engineering 
Instruction 

It was voted that the plan for a com- 
mittee on aims of engineering instruction, 


as outlined in the letter by Dean Ham- 
mond distributed to Council members, be 
adopted and that a steering committee be 
appointed. It was further voted that this 
steering committee should formulate its 
objectives and then contact the Divisions 
and Committees in similar fields for nomi- 
nations of additional committee members. 
Additional appointments would then be 
made to the enlarged committee by the 
Rresidtmt of the Society and this com- 
mitte*' would then become a committee of 
the Society. It was suggested that the 
(Council members write to President-elect 
Saville informing him of any suggestions 
they might have for the membership of 
this committee. 

Professor Grin ter reported that he will 
be writing to the President proposing a 
similar committee to work on graduate 
study. 

Kn roUmcnt St o t is t ies 

The Council voted to approve an agree- 
ment with the U. S. Office of Education, 
whereby the Society and the Office of 
PLlucation will work jointly in the collec- 
tion and tabulation of engineering enroll- 
ment statistics. The tabulation will be 
handled by the U. S. Office of P]ducation. 
This agreement was i^reviously aiiproved 
by the Executive Board of the ASEE and 
the Oflice of Education. 

Summer Schools 

President-elect Saville announced that 
plans for futuji; summer schools would 
be discussed at the meeting of Division 
and Committee Chairmen to be held later 
in the day, in order to obtain advance 
planning and better organization of the 
summer schools. 

Technical Institute Award 

The Executive Board’s recommenda- 
tions regarding the James H. McQraw 
Award, recommending acceptance of this 
Award with certain provisions, was ap- 
proved by the General Council. 
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Geographical Rotation of Annual 

Meetings 

The Secretary called the Council’s at- 
tention to the plan for a geographical 
rotation of annual meetings which was 
adopted by the Executive Board and 
briefly explained the plan. This plan 
divides the country into six zones, based 
upon membership population, and as- 
sures that each zone will have an annual 
meeting at least once every eight years. 

The Chairman of the Electrical Engi- 
neering Division commented on the con- 
flict between the ASEE and AIEE meet- 
ing dates. Attempts are being made to 
minimize such conflicts wherever possible 
and to coordinate the meetings of engi- 
neering societies having conflicts so as to 
make it possible for Society members to 
attend meetings of more than one engi- 
neering society. However, it has been 
found necessary for the ASEE meetings 
to be held at a time which is convenient 
to the host institution, which is usually the 
third or fourth week of June since this 
falls between terms. There are four 
other major engineering societies which 
hold their annual meetings during these 
two weeks, and it appears as though a 
conflict is inevitable, unless one or more 
of the societies changes its basic plan of 
summer meetings. The suggestion was 
made that the ASEE might hold one of 
its annual meetings in the South at Xmas 
time in order to avoid such conflicts. 
This matter will be studied by the Execu- 
tive Board. 


Speaker's Manual 

It was voted that the Society should 
approach the ECPD to determine whether 
or not they would be interested in jointly 
sponsoring the publication of the Speak- 
er’s Manual which was prepared by the 
Committee on Relations with Industry. 

National Science Foundation 

Appointments 

The Council voted to adopt the follow- 
ing resolution regarding the National Sci- 
ence Foundation Bill: 

Resolved, that 

Whereas, the ongiiieering profession and 
engineering educators, have a vitcil interest 
ill government sponsored engineering re- 
search as embodied in the National Science 
Foundation Bill, and 

Whereas, it is deemed imperative to the 
nation’s welfare to have engineers repre- 
sented on the governing board of the Na- 
tional Science Foundation, 

Therefore Be It Resolved, that the 
Oeneral Council of The American Society 
for Engineering Education authorize the 
Executive Board of this Society, in coop- 
eration with other engineering societies, to 
make nominations for members of the gov- 
erning board of the National Science 
Foundation. 

The meeting was adjourned at 9:30 

Respectfully submitted, 

Arthur B. Bronwell, 
Secretary 



Fifty-Seventh Annual Meeting 
American Society for Engineering Education 


The Fifty-seventh Annual Meeting of 
The American Society for Engineering 
Education was held at Rensselaer Poly- 
technic Institute, Troy, New York, June 
20-24, 1949. Over 1750 members and 
guests were registered, this being the 
largest attendance in the history of the 
Society. Four general sessions and ap- 
proximately ninety conferences of Coun- 
cils, Divisions, and Committees were 
held. C. J. Freund,* President of the So- 
ciety and Dean of Engineering at the 
University of Detroit, presided. 

The first general session on Tuesday 
morning was opened by President 
Freund who introduced L. W. Houston, 
President of Rensselaer J Polytechnic In- 
stitute, who welcomed the Society to 
Rensselaer. He spoke on administrative 
problems facing the universities and col- 
leges, with particular emphasis upon the 
financial problems. Vice-President Rob- 
ertson, as presiding officer, then intro- 
duced President Freund, who delivered 
the address on “Engineering Education 
and Freedom from Fear.” A certificate 
was presented by E. S. Burdell to Presi- 
dent Houston of Rensselaer Polytechnic 
Institute extending the Society’s congrat- 
ulations to Rensselaer on their 125th 
Anniversary. M. E. Coyle, Executive 
Vice President, General Motors Corpora- 
tion, spoke on “Maintaining Our Indus- 
trial Leadership through Engineering.” 

The second general session on Wednes- 
day morning was presided over by Vice- 
President F. M. Dawson, Chairman of 
the Engineering College Research Coun- 
cil, who reported on the activities of the 
ECRC for the year. The program fea- 
tured the subject ^^Instrumentation for 
Engineering Research,” with an address 
by G. S. Brown of the Massachusetts In- 


stitute of Technology, and other short 
talks on research equipment by panel 
speakers. An interesting demonstration 
of research instruments and equipment 
followed the General Session. 

The third general session on Thursday 
morning was opened by Vice-President S. 
S. Steinberg, Chairman of the Engineer- 
ing College Administrative Council. The 
following papers were presented: 

1. Educational Testing Service -O. W. 
Eshbach 

2. Summary lieport of Committee on 
Manj>ower — H. H. Armsby 

3. Engineering Mission to Lntin-Amer- 
ica — S. S. Steinberg 

4. Engineering and Technical P^duca- 
tion ill Great Britain from 1929 to 
1949— W. R. Woolrich 

5. Report of Salary Study Committee 
— W. C. White 

The annual dinner was held Thursday 
evening with President PVeund presiding. 
The speaker was The Honorable George 
V. Allen, Assistant Secretary of State, 
who spoke on “Where Do We Stand on 
Point P'our,” with particular reference to 
the part which engineers will take in 
President Truman’s proposed Point 4 
Program dealing with international ex- 
change of technical information. Presi- 
dent Freund then introduced the officers 
of the Society and the chairman of the 
local committee. President L. W. Hous- 
ton of Rensselaer Polytechnic Institute 
presented Freund with a gravel made 
from the wood of a replica of the original 
“Half Moon,” Hendrick Hudson’s famous 
ship. 

The Lamme medal was presented to 
Karl T. Compton, Chairman of the Re- 
search and Development Board and 
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Chairman of the Board of Directors of 
the Massachusetts Institute of Technol- 
ogy, and the George Westinghouse Award 
to Joseph Marin, I'rofcssor of Engineer- 
ing Mechanics at Pennsylvania State Col- 
loge. 

Past Presidtmt Rogers, Chairiiian of 
the Nominating Committee, presented the 
following slate of officers. Upon motion, 
they were unanimously elected. 

For President, one year: Thorndike 
Saville, New York University. 

For Vice-President in cliarge of in- 
structional division activities, to fill out 
the unexpired term of Thorndike Saville 
for one year: B. J. Robertson, University 
of Minnesota. 

For Vice-President in charge of sections 
and branches, two y(‘ais: 11. II. Armsbv, 
U. S. Office of Education. 

For Treasurer, one year; James S. 
Thompson, AVhite Plains, N. V. 

At an election of the Engineering Col- 
lege Administrative ('ouncil, 1<\ E. Tei- 
man. Dean of Engineering at Stanford 
University, was elected \'ice-President of 
the Society in charge of the Efigineering 
(/olleges Administrative Council. The 
Society’s Vice-President in charge of the 
Engineering College Research Council, F. 
M. Dawson, Dean of Engineering at the 
State University of Iowa, continues in 
office for another year. 

President Freund announced that the 
1950 annual meeting would be held at the 
University of Washington, June 19-23, 
and that tlie 1951 annual meeting would 
be held at Michigan State College. 

The fourth general .session on Friday 
was under direction of the Committee on 
Relations with Industry. Vice-President 
Thorndike Saville presided at this meet- 
ing. The following papers w^ere pre- 
sented : 

1. Industry-C o 1 1 e g e Relations — The 
Role of the Practicing Engineer — L. 
A. Applcy 

2. Industry-C o 1 1 c g e Relations — The 
Role of the Engineering Educator — 
R. Walters 

3. Factors Affecting Industrial Activ- 
ity — C. H. Greene wait 


In addition to the general sessions and 
conferences, the Annual meeting included 
several outstanding features aimed at 
contributing to the advancement of engi- 
neering education. An industry-college 
forum, sponsored by the Committee on 
Relations with Industry, on the subject 
“Development of the Young Engineer,” 
attend(*d by over 200 industrialists and 
administrators of engineering collegc.s, 
presented nationally prominent speakers 
on subjects dealing with the professional 
development of the young engineer, li- 
censing of engineers, and union a.spects 
of engineering. 

An unusually succe.ssful exhibit of in- 
structitmal aids, arrang(*d by a committee 
on Visual Aids under tin* Educational 
Methods Division, served to dis.semiiiate 
idfvis on the a])plicalion of visual aids to 
engineering instruction. The exhibit in- 
cluded many ingenious devices for illus- 
trating finidamental principles in me- 
ehanics: devices for demonstrating held 
and flow patterns in complicated electric 
lields, niagii(iti(j fields, heat flow and fluid 
flow lields; devices for illustrating wave 
phenomena; and many other interesting 
<‘xhibits, as well as films and slides on 
(‘iigineering subjects. This exhibit 
clearly demonstrated the potentialities of 
applying visual aids to engineering in- 
struction and has served to stimulate in- 
i-rea.sed el’fort in the construction and use 
of instructional aids. A .similar exhibit is 
being j>lanried for the Annual Meeting 
next year at the University of Washing- 
ton. 

Another unusual feature of the Annual 
Meeting was an International Night Din- 
ner and Conference. Arranged by the 
Soci(*ty’s Committee on International Re- 
lations, this meeting was attended by over 
forty engineering administrators and 
educators from foreign countries, in ad- 
dition to many U. S. members of the 
Society. The various foreign delegates i 
spoke briefly upon the background and 
present status of cngineeflng education in 
their respective countries. 

The following resolution of thanks to 
Rensselaer Polytechnic Institute was read 
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at the banquet by H. W. Barlow, Chair- 
man of the Committee, and unanimously 
approved by the Society : 

‘‘To tlic Bcnsselaer Polytechnic Institute 
and to the many local eominitt(;e8 through 
which excellent .'irrangcinents were made and 
executed, The American Society for Engi- 
neering Education on this occasion of ils 
Fifty-Seventh Annual Meeting wishes to ex- 
press its appreciation and thanks. 

“The hospitality, courtesy, and kindness 
of the staff incmbers of our host institution 
have been thoughtful and generous; the ar- 
rangements for meetings and conferences 
have shown careful and efficient planning. 
The entertainment provided for us, our 
wives and families and the op])ortunitics for 
us to see this beautiful and historic part of 
our nation will be remembered with pleasure. 

“It is especially gratifying to have had 
Iho opportunity of i)articLpatiiig in the cele- 


bration of the One Hundred and Twenty- 
Fifth Anniversary of engineering education 
at this institution. 

“Grateful thanks are also extended to the 
industries of the regions for arranging in- 
teresting and instructive inspection trips. 

“To the officers and committees of The 
American Society for Engineering Educa- 
tion wdio have guided so successfully this or- 
ganization through the past year, and have 
directed its growth and substantial contri- 
butions to the education of our young peo- 
ple, the Society extends its highest congratu- 
lations and approval." 

The animal meeting adjourned sine die 
to meet at the University of Washington, 
Seattle, Washington, June 19-23, 1950. 

Kespcctfully submitted, 

Arthur B. Bronwell, 

Secretary 


Reserve these dates . . . 

E.C.AC. and E.C.R.C. MEETINGS 

Kansas City — Octol)er 28, 19-49 

KuiiHas City Municipal Auditorium, Room 600 

. . . and 


ANNUAL MEETING 

June 19-23, 1950 

UINIVERSITY OF WASHINGTON 
Seattle, Washington 




Principles Which Should Guide the Development 
of an Undergraduate Program in Engineering 

By THE COMMITTEE ON UNDERGEADUATE CURRICULA 


This statement has been prepared with 
particular reference to undergraduate 
curricula in Civil Engineering. It is 
clear, however, that the basic arguments, 
principles and recommendations advanced 
ai)j)ly with equal force to all undergrad- 
uate eiigiiieering programs. 

General Considerations 

We believe that the following general 
facts must form the basis for the further 
development and evolution of undergrad- 
uate curricula in engineering. 

1. Any satisfactory undergraduate en- 
gineering course must be planned, organ- 
ized and stalled so as to blend into a well- 
coordinated and integrated whole, four 
groups of studies: 

a. General education with special at- 
tention to the elective oral and written 
use of English, to awakening the students’ 
interests in man’s hopes and aspirations, 
his aims and his problems, as revealed in 
the written word, and, especially, to the 
part which the engineer, both as a citizen 
and in the interests of his profession, 
must play in the efforts of man to cope 
with the economic, social and political 
problems of an adaptive society in an age 
of ever more rapid technological change. 

b. Mathematics and natural science. It 
is inevitable that undergraduate engineer- 
ing education must continue to give in- 
creasing emphasis to a thorough training 
of the young engineer in the understand- 
ing and use of these basic tools of his 
profession. 

The trend in engineering practice 
has, for close to a century, been toward 
the ever-increasing rationalization along 


mathematical and scientific lines of design 
techniques which formerly were based on 
empirical practices or rules-of -thumb. 
This search for the “reduction to a sci- 
ence” of older 2)ractices goes forward 
today at an evej*-grcater tempo. 

Furthermore throtfgh research in both 
natural and engineering science, older 
understandings are being strengthened 
while new discoveries constantly create 
new techniques and avenues for further 
progress. 

c. Basic engineering science, including 
the mechanics of materials, engineering 
thermodynamics, hydraulics or fluid 
nujchanics, the principles of power ma- 
chinery, and of electric machines and 
circuits. 

These subjects are basic to any sound 
undergraduate program not only because 
they introduce the student to the view- 
point and methods of engineering (the 
“engineering mind”), as contrasted with 
natural science, not only because they And 
apx)lication and use in all branches of 
engineering, but because the young en- 
gineer frequently follows a branch of 
engineering other than that of his under- 
graduate study. 

d. Specific technological applications. 
An introduction to some of the problems 
of application and use of the foregoing 
studies in a specific major field of en- 
gineering and the special practices and 
techniques involved. The undergraduate 
student cannot be left with a great col- 
lection of tools which he does not under- 
stand how to use. Somemcourses in spe- 
cific techniques of practice are essential 
if his feet are to be kept on the ground . 
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and he is to be prepared for effective sub- 
professional service. 

While it is true that many of the basic 
principles of engineering practice are 
common to all branches of engineering — 
such as chemical, civil, electrical, indus- 
trial, mechanical or mineral — a single 
‘‘general engineering” curriculum based 
on this observation would not afford a 
practical and realistic solution of our 
present day undergraduate situation. The 
trend, we believe, is in this direction but 
these principles can be developed and the 
^ techniques of applications can be quite as 
effectively taught in any one of these 
ina.jor ))ranches as in another and far 
more usefulh^ than in a general engineer- 
ing course. 

We favor, therefore, the maintenance 
of these older and well-established di- 
visions in this fourth group of studies. 
On the other hand we are opposed „to 
any further undergraduate specialization 
through many options or electives because 
It must inevitably lead to less emphasis on 
the fundamentals of all engineering edu- 
cation comprised in groups (a), (b), and 
(c). 

Length of Curriculum 

2. Four 3'ears has been the long estab- 
lished period for the first or bachelor’s 
degree. We agree that four years do not 
afford sufficient time if all the subjects 
of the older four-year curricula are to 
be retained in new programs which must 
now include due attention to the general 
educational group of subjects plus in- 
creasing emphasis on mathematics and 
science, both natural and engineering. 

In our opinion, the time has arrived 
when we should give attention to the long- 
expressed viewpoint that undergraduate 
engineering education should be limited 
to fundamentals and that any marked 
specialization should be deferred-^to grad- 
uate study. 

We believe that the statement cannot 
be disputed, that any engineering grad- 
uate who is well grounded in the funda- 
mentals can, through self-study during his 
engineering apprenticeship, or through 


specialized post-graduate education, make 
good on almost any specialized branch of 
engineering application. On the other 
hand, it is very rare indeed that the stu- 
dent who lacks in fundamental under- 
standings is ever able later to make good 
in the basic omissions of his undergrad- 
uate years. 

The time has ('ome for a complete over- 
hauling of the traditional programs in all 
branches of undergraduate engineering 
education with more than lip service to 
fundamental needs and objectives in 
mind. 

Sped fir Rcco m mendatiom 

In order to make eifective the above 
proposals it will bo necessary to eliminate 
from undergraduate curricula a number 
of subjects which, in the past, have been 
considered as “something the young en- 
gineer could not do without.” Many en- 
gineering teachers have devoted their 
«*areers to, and achieved their reputations 
as experts in some of these more highly 
specialized — and too often largely de- 
scriptive — subjects. Many of them con- 
stitute excellent vehicles of engineering 
education. Yet as we have said, four 
years should be long enough for a sound, 
fundamental engineering course — to make 
it so, eliminations in group (d) must be 
the answer. 

We therefore re(;ommend 

1. That all undergraduate options in 
the major branches of engineering be 
omitted — to be specific, such options in 
civil engineering as aeronautical, high- 
way, municipal, railroad and sanitary en- 
gineering. We recommend a single fun- 
damental undergraduate B.S. course for 
all civil engineering students irrespective 
of their specialized interests or ambitions. 

2. That subjects largely descriptive in 
character such as the details of highway 
construction, railroad operation and main- 
tenance, the detailed design of water 
supply and sewage systems, the older type 
of courses in foundations, descriptive 
courses in materials, etc. be either entirely 
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eliminated from the undergraduate pro- 
gram or very radically curtailed. 

3. That in the undergradu«ate program 
the division of time devoted to the four 
groups of studies above noted (i.e. a, b, c, 
and d) be substantially equal. 

4. That, in the selection of suitable 
subjects in group (d), special attention 
be given to thorough grounding in those 
subjects — such as statically indeterminate 
analysis, basic work in the limitations of 
common theories and the principles of 
the theory of elasticity, soil mechanics, 
hydraulics and hydi’ology — which the stu- 
dent cannot secure without effective guid- 
ance. Furthermore, that those courses be 
selected as vehicles for instruction in the 
basic principles of civil engineering prac- 
tice which best exemplify the interaction 
of the various factors of need and demand 
and the economics of design, construction, 
and operation, and for which qualified 
staff of broad interests and experience is 
available. In other words, we do not feel 
that any rigid selection in this latter area 
is desirable but that, on the contrary, it 
should reflect the special int(»TCsts and 
staff abilities of the individual school. 

Finally we urge that every possible 
effort be made to secure the siK'cessful and 
effective development of the four groups 
of subjects comprising the undergraduate 
curriculum into a well-coordinated and 
integrated whole. These are not four in- 
dependent and unrelated groups of study. 
The divisions which exist are solely for 
the purpose of providing an organized 
sequence of studies and distributing teach- 
ing duties. Without full cooperation and 
integration such an engineering course be- 
comes a hodge-podge of unrelated disci- 
plines and its true educational value is 
completely lost. 

While parts of the reports refer par- 
ticularly to civil engineering, the basic 
ideas apply equally well to chemical, elec- 
trical, mechanical, metalurgical, and 
mining engineering and other branches. 

One subcommittee member takes ex- 
ception to the section on options. A 
member of another committee comments 
as follows: 


. ono of the problems that seems to 
me in line for discussion in mineral en- 
gineering curricula is the need for appre- 
ciation on the part of students that it is not 
sufficient for them to have nurtured ideas 
while in college and to have Icinrned to deal 
with things. Much of their progress in a 
professional way will depend not on their 
having ideas nor on their knowledge of ma- 
terial systems, but upon their ability to work 
for people, with people, and to get people 
to work for them. This kind of knowledge 
requires a pcrc(*ptioii of the well-springs of 
human nature, a perception that youth is not 
likely to dcveloj). 

Courses designed to increase knowledge in 
this field are l»ound to be very difficult to 
teach effectively. On the other hand, it 
seems to me that it, should be possible to 
make college students realize that this is the 
most important activity that they w'ill have 
to enter into professionally or otherwise in 
their adult life, and that they must be pre- 
pared to continue to go to school after they 
graduate with this topic of human under- 
standing and human relations as a cardinal 
objective of their professional development. 
Certainly, people are not placed in man- 
agerial positions unless they are able to keep 
harmony in human relations. At least when 
a man is selected for the assignment, he 
is selected on the grounds that he appears 
to be the best to accomplish this happy re- 
sult, and at the same time h.as an adequate 
knowledge of the things and ideas involved 
to carry the enterprise forward effectively.'' 

However, with this one exception, all 
members of the ('ommittec of 2.3 endorse 
and approve the report. 

At the suggestion of President Freund, 
the following questionnaire was submitted 
to 138 institutions, cither to the Dean of 
Engineering or Director, as the case 
might be. To date, 9.3 replies have been 
received : 

* ' Would you care to answer a very simple 
questionnaire f To what extent has the de- 
sign of the various curricula in engineering 
in your institution beon affected by the 
following reports of either, S.P.E.E. or A.S. 
E.E.f In each case simply note significant 
changes, if any. 
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1. ^‘The Investigation of Engineering Edu- 
cation. ’ ' 

2. “Aims and Scope of Engineering Cur- 
ricula. ' ' 

“Engineering Education After the 
VVar.“ 

4. Note other reports of the society which 
have influenced decisions, and in what 
way. 

5. Are your procedures at variance with 
committee reports of the society? If so, 
in what significant respects? 

To summarize the situation, it may be 
stated that there is no shadow of doubt 
but that the articles mentioned have had 
profound and deep effect on the vast 
majority of the institutions regarding the 
setup of tlie various eurri(‘ula in engi- 
neering. IIoAvcver, it is also true that a 
few institutions claim that they have not 
been influenced by these njports and have 
originated their own plans. However, no 


Dean or Director has stated categorically 
that their procedures are at variance with 
these various reports, except that quite a 
number of institutions have gone on the 
five-year plan, following the trend of 
emphasis on fundamentals, and placing 
highly specialized work in a graduate pro- 
gram or a fifth year; and also, making 
room for desirable humanistic and social 
studies. The replies from the various in- 
stitutions are on file in the Office of the 
Chairman, and would be available on a 
loan basis if desired and if approved by 
President Freund. 

The Committee consists of the fol- 
lowing : 


1). L. Arm 
d. K. Finch 

A. M. (lATJDIN 
K. llrTCTTISSON 

W. N. Jones 


J. 11. Lampe 
R. F. Mehl 
E. M. SciTOENBORN 
R. jj. SWEIOERT 
P. Cloke, Chairman 


In the News 


.V “Directory of Secondary Schools in 
the United States,” just issued by the 
Federal Security Agency, lists public and 
private schools in ovei-y state, the Distri<*t 
of Columbia, and tlie Toi’ritories, and 
furni.sh(js information on each schooFs 
accreditation status, number of students 
and graduates, number of teachers, and 
other facts. The directory, prepared by 
the Office of Education, is the most com- 
prehensive guide to information about 
high schools in the United States ever 
issued. It lists by name more than 27,000 
secondary schools of all organization 
types, including junior high schools. 

Copies are available from the Superin- 
tendent of Documents, Government Print- 
ing Office, Washington 25, D. C., as Office 
of Education Circular No. 250. The price 
of a single copy (496 pages) is $1.50. 

A gift of $1,000,000 from Alfred P. 
Sloan, Jr., Chairman of the Board of the 


General Motors Corporation, has been re- 
ceived by the Massachusetts Institute jf 
Technology for construction of a Metal 
Processing Laboratoiy building. 

The gift is part of the total of $5,- 
100,000 received by the Institute during 
the last year, according to Dr. James R. 
Killian, Jr., President of M.T.T. The 
total includos numerous grants-in-aid 
from industrial companies, all of which 
expect indirect returns through the 
strengthening and broadening of the In- 
stitute\s program of research and edu- 
cation. 

The California Institute of Technol- 
ogy’s new $407,000 Earhart Plant Re- 
search Laboratory, science’s nearest ap- 
proach to a “weather factory” in which 
all types of climatic conditions can be 
man-made for study of their effects on 
plant growth, will be dedicated on June 
7, it was announced today. 



Progress Report on ECPD Activities 


At a meeting of the Executive Commit- 
tee of the Engineers' Council for Profes- 
sional Development on May 23, 1949, H. 

T. Heald, President of Illinois Institute 
of Technology and Chairman of the Com- 
mittee on Engineering Schools of the 
P]CPD, announced that 106 engineering 
colleges have been visited by inspection 
committees during the past two years. 

A total of 481 curricula have been in- 
spected, including 112 new curricular in- 
spections. It is anticipated that by the 
end of the inspection year a large share 
of the previously accredited curricula will 
have been reviewed and virtually all new 
curricula for which inspection has been 
requested will have been examined. 

The Committee on Engineering Schools 
is also studying the accreditation of grad- 
uate work in engineering. It is also at- 
tempting to develop better procedures for 
handling specialized engineering cur- 
ricula. 

The Committee on Professional Train- 
ing, headed by A. C. Monteith, vice-presi- 
dent of Westinghouse Electric Corpora- 
tion, is embarking upon a seven-point 
program, focusing attention upon im- 
proving the professional training in the 
post-graduation years. This program in- 
cludes : 

(a) a comprehensive survey of post- 
graduate programs in engineering 
colleges, industry, the government, 
and engineering societies; 

(b) a study of methods of developing 
community-level programs aimed 
at improving the professional 
status and training of the engi- 
neer; 

(c) an analysis of the professional reg- 
istration of engineers; 

(d) the encouragement of personal ap- 
praisal of the engfineer in relation 
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to his job, his coininunity, and the 
engineering profession ; 

(e) a study of orientation and train- 
ing programs in industry, with a 
view toward disseminating infor- 
mation along this line which Avill 
aid both large and small compa- 
nies in developing suitable pro- 
grams ; 

(f) the revision of solccte<l bibliog- 
raphies of engineering subjects; 
and 

(g) the preparation of a selected read- 
ing list for young engineers. The 
latter two projects are nearing 
completion. 

The Committee on Professional Recog- 
nition of the ECPD, headed by Ole 
Siiigstad, has prepared a report on uni- 
form grades of membe^rship in engineer- 
ing societies and minimum qualifications 
for each grade of membership. 

The membership grades recommended 
by the Committee include ; 

(1) member 

(2) associate member 

(3) student member 

In addition, it was recommended that the 
optional grades of “fellow” and “affiliate” 
be included. 

The recommendations of the Commit- 
tee have not been finally approved by the 
lOCPD, but will be considered at its Ex- 
ecutive Committee meeting on July 28. 
Ff approved and adopted by the partici- 
pating societies, this action will serve to 
unify the ■ grades of membership in the 
various engineering societies so as to 
avoid the confusion which exists at the 
present time resulting from non-uniform- 
ity in membership grades. 

The next Annual Meeting of the ECPD 
will be held at the Edgewater Beach Hotel 
in Chicago on October 28 and 29, 1949. 
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Wc take the liberty of publishing a letter recently received from the Dean of one of 
our Colleges of Knginecring. The letter was written in reply to our request for a 
statement along the line of some remarks he had made at an informal meeting last 
winter. 

*^Dear Professor Luzadder: 

It is with a very real feeling of diffidence that I ri‘})ly to your request for u coiitribu 
tion to the pages of the ''T-Square" because I am not a teacher of engineering drawing 
and cannot claim competence in any branch of the subject. Maybe that fact alone will 
qualify me to write in answer to your kind, invitation, certainly I can not be accused of bias! 

I think that engineering drawing is one of the most important subjects of the curricu- 
lum in the education of the engineer, for several goo<l reasons. Among them are: 

a. It is an indispensable tool of the engineer throughout his life, even if he never prac- 
tices engineering. How many times has one been delighted with an accurate, easily 
understood sketch of a wholly non-engineering subject and quite removed from all 
technical atmosphere? It can bo made to supplant many lines of written descrip- 
tion — may even bo read and understood by one with no medium of spoken words. 

b. It is incomprehensible how one can gain any knowledge of science and engineering 
without the use of proper diagrams, drawings, sketches, etc., to say nothing of map- 
ping. We can imagine commerce getting along without shorthand, but not engineer- 
ing work without drawing! 

c. Coining early in the various curricula, drawing serves to bring the new student close 
to a realization of his objective in trying to fit himself for his career. Possibly 
many teachers of engineering drawing do not realize the special opportunity they 
have in beginning to nurture this idea of "career" in the beginning student. Par- 
ticularly is this true if the teacher can draw from his own experience as an engineer 
and point up his dicta by apt references to the usefulness of the work as it unfolds. 

d. One of the most helpful attributes of a properly taught course in engineering draw- 
ing is that of discipline. If I may be pardoned a personal reference, engineering 
drawing was one of the most difficult subjects I had in my college work ; not because 
I did not understand it (with reasonable diligence, even descriptive geometry made 
good sense to me) but it was the necessity of being neat and accurate! My own 
clumsiness was more difficult than the ideas of ' ' upness and downness, frontness and 
backness, rightness and leftness." But I was compelled (and I mean with a capital 
G) to learn to start and stop at the right place ! Since wo must all agree that disci- 
pline is a watchword in the education of the engineer, I don 't know of a better place 
to include it than in the drawing room. 

And finally, may I say let us never unwisely economize with the talent we have in our 
Drawing Departments. There may be places where the idea prevails that the highest qual- 
ity of personnel is not necessary for the Drawing Department, but thank goodness that place 
is not this Collegel ’’ 
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New Members 


Ajax, Fred W., AsHOcuite Dean of Students, 
Georgia Institute of Technology, Atlanta, 
Georgia. R. L. Sweigert, R. S. Howell. 

Alrrecht, (\\rl F., Assistant Professor of 
Agricultural Engineering, Michigan State 
College, East Lansing, Mich. 11. P. 
Skainser, H. L. Aldrich. 

Allmax, James M., Assistant Professor of 
Mechanical Engineering, University of 
Deljiware, Wilmington 11, Del. 1). L. 
Arm, F. Zozzora. 

Arnold, Isaac, Vice President, Quintana 
Petroleum Corporation, irouston, Texas. 
C. J. Freund, A. 11. Dronwtdl. 

Bahmk, Charles W., Engineering Ext. Div. 
Inst., University of California, Los 
Angeles 34, ('al. C. J. Freund, A. B. 
Bronwell. 

Herrs, Norman R., Editor, Nucleonics, Mc- 
Graw-Hill Publishing Co., Now York 18, 
N. y. J. W. Wight, II. P. Graves. 

Hell, Norman, Assistant Professor of 
Chemical Engineering, University of Pitts- 
burgh, Pittsburgh 13, Pa. A. B. Brou- 
well, Kuo Tsung Yu. 

Blade, Mary Frances (Mrs.), Assistant 
Professor of Engineering Drawing, The 
Cooper Union School of Engineering, New 
York, N. Y. C. II. Young, J. II. Peter- 
son. 

Bonn, Robert, Instructor in Civil Engineer- 
ing, University of Pittsburgh, Pittsburgh 
32, Pa. W. I. Short, J. R. Smith. 

Boutwell, Frederick K., Instructor in 
Mechanical Engineering, Duke University, 
Durham, N. C. C. B. Vail, R. E. Lewis. 

Boyd, James S., Assistant Professor of 
Agricultural Engineering, Michigan State 
College, East Lansing, Mich. C. L. Brat- 
tin, A. B. Bronwell. 

Brush, Edward E., Head, Aeronautical 
Engineering Department, Texas A. & M. 
College, College Station, Texas. R. P. 
Ward, J. D. Lindsay. 

Burchard, John E., Dean of Humanities, 
Massachusetts Institute of Technology, 
Cambridge 39, Mass. T. K. Sherwood, L, 
L. Moreland, E. S. Burdcll, R. S, Bowman. 

Bush-Brown, Harold, Director, School of 
Architecture, Georgia Institute of Tech- 


nology, Atlanta, Ga. A. H. Bronwell, C. 
J. FnMind. 

Camp, Wilbur E., Instructor in Civil Engi- 
neering, Purdue University, Lafayette, 
Indiana. A. B. Bronwell, G. P. Springer. 

Canning, Robert V., Instructor in Electri- 
cal Engineering, University of Delaware, 
Wilmington 11, Del. D. L. Arm, Frank 
Zozzora. 

Cantlupe, Victor J., Special Lecturer in 
Mechanical Engineering, Newark College 
of Engineering, Newark, N. J. II. E. 
Walter, J. L. Polaiier. 

Carmichael, Leonard, President, Tufts Col- 
lege, Medford 55, Massachusetts. C. J. 
Freund, A. B. Bronwell. 

(Carver, William O., Draftsman and .In- 
structor in Agricultural Engineering, 
Michigan State College, Lansing, Mich. 
H. P. Skamser, H. L. Aldrich. 

Cash MAN, Robert D., Director of Place- 
ment, Rhode Island State College, Kings- 
ton, It. 1. T. S. Crawford, A. B. Bron- 
well. 

(Cavanaugh, John J., President, University 
of Notre Dame, Notre Dame, Indiana. C. 
J. Freund, A. B. Bronwell. 

Chase, Arthur S., Associate Professor of 
Civil p]ngincering, Alabama Polytechnic 
Institute, Auburn, Alfi. T. M. Lowe, A. 
L. Thomas. 

("HUHAK, Anthony P., Instructor in Civil 
Engine(*riiig, University of Pittsburgh, 
Pittsburgh, Pa. W. J. Short, J. D. 
Diiikcr. 

Clement, Stuart II., Supervisor of Senior 
Placement and Associate Director, Student 
Appointment Bureau, Yale University, 
New Haven, Conn. W. J. Wohlcnbcrg, 
F. R. Hughes. 

CoBSA, John A., Associate Professor, Edu- 
cation, General Guidance Director, Man- 
hattan College, New York 63, N. Y. 
Brother Aubert, Brother A. Leo. 

Craiqie, Laurence C., Commandant, USAF 
Institute of Technology, Dayton, O. E. 
Kotcher, J. H. Belknap. 

Culbertson, William W., Associate Pro- 
fessor of Metallurgy, Case Institute of 
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Technology, Cleveland 6, O. 0. M. Stone, 
E. W. Obcrzil. 

Hamodakan, Govindaswamy B., Director, 
Electrical and Mechanical Engineering 
Education, P. S. G. Industrial Institute, 
Coimbatore, India. A. B. Bronwcll, C. J. 
Freund. 

Davis, Charles M., Assistant Professor of 
Petroleum Engineering, Missouri School of 
Mines, Bella, Mo. C. L. Wilson, .1. D. 
Forrester. 

Dwis, Pearce, ('hairmiin, Departments of 
Biisiiu'ss and Economics and Industrial 
Engineering, Illinois Institute of Teeh- 
nologv, Chicago IG, Til. 11. (\ Spencer, 
E. G.‘ Pare. 

Dawson, John 1)., Director, Personnel De- 
])artmenl, Antioch College, Yellow Springs, 
O. G. E. Owen, C. D. narlmlesco. 

Dour, .Iotin V. X., (’hairman of Board, The 
Dorr Company Engineers, New York, N. 
Y. A. B. Bronwell, C. J. Freund. 

DRAUGreoN, Ralph B., President, Alal)ama 
Polytechnic Institute, Auburn, Ala. A. 
P». Bronwell, C. J. Freund. 

Duietmikk, Bi doiati 11., Head, Agricultural 
Engineeri?ig Department, University of 
Georgia, Athans, Ga. C. J. Freund, A. B. 
Bronwell. 

Dunkeuley, J^M’l a.. Instructor in Civil 
Engineering, Tufts College, Medford, 
Mass. S. Bice, W. W. Fagan. 

Dgnlevky, David B., Recruiting and Train- 
ing, hid. Bel. Div., Buckeye Cotton Oil 
(\)mj)any, .Meniidiis, Tenn. E. B. Norris, 
M. M. Boring. 

Enell, John W., Instructor in Administra- 
tive Engineering, New York University, 
New York, N. Y. J. M. Juraii, T. «a- 
ville. 

Engler, Kyle, Head, Agricultural Engi- 
neering Department, University of Arkan- 
sas, Fayetteville, Ark. G. F. Branigan, 
B. G. Paddoek. 

Ettokre, James E., Instructor, Mechanical 
I'jJigiiieeriiig, Bridgeport Engineering In- 
stitute, Bridgeport 5, Conn. S. R. 
O’Meara, L. B. Curran. 

Faikranks, Andrew J., Professojr of Aero- 
nautical Engineering, Rensselaer Poly- 
technic Institute, Troy, N. Y. P. E. 
Ilemke, S. Mackay. 

Furlong, James W., Asst. Coordinator, 
University of Detroit, Detroit 21, Mich. 
II. Gudebski, C. J. Robert. 

Germano, Frank J., Professor of Engineer- 
ing Mechanics, Louisiana State Univer- 
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sity. Baton Rouge, La. O. J. Baker, A. 
B. Bronwell. 

Glockler, George, Head, Dept, of Chemis- 
try and Chemical Engineering, State Uni- 
versity of Iowa, Iowa City, Iowa. J. 0. 
Osburn, II. O. Croft. 

Goldman, Stanford, Professor of Electri- 
cal Engini‘ering, Syracuse University, 
Syracuse, N. Y. C. E. Tucker, K. L. 
Wihles. 

(lOTTSciixLL, Clarenge R., Assistant Pro- 
fessor in Mechanical Engineering, Univer- 
sity of Delaware, Wilmington, Del. D. L. 
Arm, F. Zu/zora. 

Gukaver, John D., Representative, Publish- 
ing Doid., hiterualional Textbook Co., 
iScrantoii, Pa. F. H. Dunlap, W. W. 
Scranton. 

Grecco, William L., Instructor in Civil 
Engineering, University of Pittsburgh, 
Pittsburgh (i, Pa. W. I. Short, J. D. 
J linker. 

Gtenver. James L., Instructor in Electrical 
Engineering, University of Delaware, R. 
1). Newark, Del. D. L. Arm, F. Zozzora. 

Halsey, James F., Research Assistant Pro- 
fessor of Fluid Mechanics, Theor. and 
Appld. Mcch., University of Illinois, Ur- 
bana. 111. C. S. Camp, W. P. Wallace. 

Hekshkowitz, Bernard II., Assistant In- 
structor in Mechanical Engineering, New- 
ark (^ollege of Engineering, Newark 8, 
X. J. R. E. Bannon, T. A. Sclineider. 

Hoffman, Leslie A., Dean, Head of Me- 
chanical Engineering Dept., Bridgeport 
Engineering Institute, Bridgeport, Conn. 
S. R. O’Meara, T. B. Curran. 

Houston, William V., President, Rice In- 
stitute, Houston, Texas. C. J. Freund, 
A. B. Jiroiiwell. 

Hukluut, Lloyd W., Professor of Agricul- 
tural Engineering, University of Ne- 
braska, Lincoln 1, Neb. N. H. Barnard, 
R. W. Mills. 

.Johnson, E. Frederick, Representative, 
J’liblishiiig Dept., International Textbook 
(Company, Scranton 9, Pa. L. W. Tice, 
F. H. Dunlap. 

Ki.as, Raymond C., Instructor in Tool Engi- 
neering, Sinclair College, Dayton 2, Ohio. 
P. C. Snyder, C. C. Perry. 

Knopf, William C., Administrative Assist- 
ant to the Dean, Northwestern Univer- 
sity Technological Institute, Evanston, 
111. C. E. Watson, W. S. Hamilton. 

Koch, Walter L., Lecturer in Engineering, 
University of California, Los Angeles, 
Calif. A. B. Bronwell, G. J. Freund. 
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Leas, William' E., Assistant Professor in 
Electrical Engineering, University of 
Florida, Gainesville, Florida. 11. E. 
Schweyer, N. C. Ebaugh. 

LeClaik, Titus G., Asst. Chief Electrical 
Engineer, Engineoriiig Dept., (Common- 
wealth Edison Co., Chicago 90, 111. O. W. 
Eshbach, C. E. Watson. 

Lightholder, Richard K., Assistant Pro- 
fessor of Civil Engineering, University of 
Pittsburgh, Pittsburgh, Pa. W. I. Short, 
J. D. Dinker. 

Lindon, J*Ai'L 11., Associate Profe.s8or in 
Electrical Engineering, Colorado A. & M. 
College, Fort Collins, Colo. 11. G. Jordan, 
C. II. Chinburg. 

Lindstrom, Carl A., Jr., Assistant Pro- 
fessor of Civil Engineering, tJjiiversity of 
Pittsburgh, Pittsburgh 32, Pa. W. I. 
Short, R. F. Edgar. 

Mann, Paul, Associate Professor of Elec- 
trical Engineering, University of Idaho, 
Moscow, Idaho. J. W. Martin, A. S. 
J anssen. 

Marco, Herbert F., Professor of Mechan- 
ics, Air Force Institute of Technology, 
Dayton 9, Ohio. .1. 11. Belknap, M. L. 
Shepherd. 

McCabe, Warren L., Vice 1* resident and 
Director of Research, Flintkote Com- 
pany, Summit, N. J. C. J. Freund, A. B. 
Bronwell. 

McCann, Franklin T., Assistant Professor 
of English, Alabama Polytechnic Insti- 
tute, Auburn, Ala. A. L. Thomas, T. M. 
Lowe. 

McGuire, Francis X. N., President, Villa- 
nova College, Villanova, Pa. (1 J. Freund, 
A. B. Bronwell. 

Melman, Seymour, Instructor in Industrial 
Engineering, Columbia University, New 
York 27, N. Y. G. M. Allen, R. T. Liv- 
ingston. 

Miller, James P., Jr., Instructor in Civil 
Engineering, University of Pittsburgh, 
Pittsburgh 13, Pa. W. I. Short, J. R. 
Smith. 

Millor, William J., President, University 
of Detroit, Detroit 21, Mich. C. .7. 
Freund, W. P. Godfrey. 

Mitchell, Robert I., Instructor, Technical 
Institutes, Purdue University, Lafayette, 
Indiana. M. Graney, A. K. Branham. 

Montsinoer, Vincent M., Research Eng. 
(now retired), General Electric Company, 
Pittsfield, Mass. P. L. Alger, T. M. Lin- 
viUe. 


Morgan, Charles, Lecturer in Mechanical 
Engineering, University of California, 
Berkeley, Calif. C. F. Garland, W. R. 
Abbott. 

Moulton, Edward Q., Assistaftt Professor 
of Civil Engineering, Alabama Polytech- 
nic Institute, Auburn, Ala. T. M. Lowe, 

A. L. Thomas. 

Morris, Edwin W., Manager, Engineering 
and Service Div., Westinghouse Electric 
Corp., Los Angeles 14, Calif. L. M. K. 
Boelter, II. P. Rodcs. 

Mt;mforn, Albert li., Director, Engineer- 
ing Research, (^^ombustion Engineering, 
Superheater, Inc., New York 16, N. Y. 
C. J. Freund, A. B. Bronwell. 
Munsuhauer, .John L., Director, Cornell 
University Placement Service, Cornell 
University, Ithaca, •N. Y. R. F. Cham 
berlain, M. W. Sampson. 

Newman, Walter S., President, Virginia 
Polytechnic Institute, Blacksburg, Va. E. 

B. Norris, W. A. Murray. 

Newton, Robert K., Supervisor, Engineer- 
ing Extension, University of Illinois, Ur- 
bana. 111. C. A. Keener, M. A. Faucett. 
Nokthcutt, John R., Jr., Representative, 
Publishing Dept., International Textbook 
("o., Scranton, Pa. P. II. Dunlap, W. W. 
Scranton. 

PuRDOM, T. JjUTHer, Director, Bureau of 
Appointments and Gecupational Informa- 
tion, University of Michigan, Ann Arbor, 
Mich. C. .1, Freund, A. B. Bronwell. 
Rahn, Arthur O., RepresentaUve, Publish 
ing Dept., International Textbook Co., 
Scranton, Pa. F. IT. Dunlap, W. W. 
Scranton. 

Reynold, R. Wallacjs, Instructor in Graph- 
ics, College of Engineering, West Coast 
University, Ijob Angeles 45, Calif. W. M. 
B. Haas, W. J. Taizaddcr. 

Reynolds, Wilbert G., Personnel Manager, 
The Mayt;ig (Company, Newton, Iowa. F. 
M. Dawson, II. C. Croft. 

Richards, Donald IL, Director of Place- 
ment, University of New Hampshire, Dur- 
ham, N. H. L. E. Seeley, L. W. Hitch- 
cock. 

R-ingoen, Robert 0., Instructor in Engineer- 
ing Drawing, Michigan State College, 
Lansing, Mich. H. L. Aldrich, D. M. 
Fullmer. 

Roy, Robert H., Professor of Industrial 
Engineering, Johns Hopkins University, 
Baltimore 18, Md. D. H. Fox, J. H. 
Potter. 



NEW MEMBERS 


6i 


Bussell^ Rollin M., Chief Engineer, Re- 
search Dept., Pacific Div., Bendix Avia- 
tion Gorp., North Hollywood, Calif. C. J. 
Freund, A. B. Hroiiwell. 

Russo, Harold L., Tiistruotor in Civil Engi- 
neering, University of Pittsburgh, Pitts- 
burgh, Pa. W. I. Short, J. D. Dinker. 

Ryckman, DeVere, W., Instructor in Civil 
Engineering, Michigan State College, East 
Lansing, Mich. N. R. Sedlander, II. P. 
Skamser. 

SniLESiNGER, J. Fkrry, Assistant Professor 
of Electrical Engineering, Union College, 
Schenectady, N. Y. II. W. Bibber, C. II. 
Buchanan. 

SenoRR, Wilhelm E., Instructor in Mechan- 
ical Engineering, New York University, 
New York 31, N. Y. A. II. Church, A. B. 
Bronwell. 

SiiALLENKKRGKR, .loHN W., Secretary of the 
Faculty, Bri<lgeport Engineering Insti- 
tute, Bridgeport 3, Conn. S. R. O’Meara, 
T. B. Curran. 

Shrum, Waynk, Representative, Publishing 
Dept., International Textbook Co., Scrd,n- 
ton, Pa. F. IT. Dunlai), W. W. Scranton. 

Si'ector, Herman, Instructor in Aeronauti- 
cal Engineering, Northrop Aeronautical 
Institute, Los Angeles 34, Calif. IT. R. 
Filson, J. L. McKinley. 

Sproul, Robert G., President, The Univer- 
sity of California, Berkeley, Calif. C. J. 
Freund, A. B. Bronwell. 

Starsnic, Victor T., Instructor in Civil 
Engineering, University of Pittsburgh, 
Pittsburgh, Pa. W. I. Short, J. D. 
Dinker. 

Taylor, Alex. O., Director, Engineering Ex- 
tension, Alabama Polytechnic Institute, 
Auburn, Ala. T. M. Lowe, A. L. Thomas. 

Taylor, Charles D., Instructor in Civil 
Engineering, University of Delaware, 
Newark, Del. D. L. Am, F. Zozzora. 

Thomas, Joseph S., Technical Personnel 
Manager, Industrial Relations Dept., 
Wcstvaco Chemical Division, Food Ma- 
chinery & Chemical Corp., New York, 
N. Y. C. J. Freund, A. B. Bronwell. 


Tsuda, George H., Instructor in Engineer- 
ing Drawing, Michigan State College, 
East Lansing, Mich. O. W. Fairbanks, 
D. M. Fullmer. 

Turner, Louis A., Head, Physics Depart- 
ment, State T^niversity of Iowa, Iowa City, 
Iowa. C. J. Freund, A. B. Bronwell. 

VAN DER Rotie, Ludwio M., Dircctor, De- 
partment of Architecture, Illinois Insti- 
tute of Technology, Chicago 16, Illinois. 
C. J. Freund, A. B. Bronwell. 

Van Dusen, Edward B., Director, Pitts- 
field Technical High School, Pittsfield, 
Mass. N. R. Sparks, P. F. Miller. 

Van Rennes, Albert B., Instructor in Elec- 
trical Engineering, Massachusetts Insti- 
tute of Technology, Cambridge, Mass. C 
F. Tucker, A. L. Townsend. 

Watson, Warren K., Instructor in Me- 
chanical Engineering, University of 
Washington, Seattle 5, Wash. L. R. 
Cooper, B. T. McMinn. 

Whitman, Walter G., Head, Department of 
Chemical Engineering, Massachusetts In- 
stitute of Tec'hnology, Cambridge, Mass. 
T. K. Sherwood, W. H. McAdams. 

Wight, Ciiarle.s L., Jr., Instructor in Me- 
chanical Engineering, Bridgeport Engi- 
neering Institute, Bridgeport, Conn. S. 
R. O’Meara, T. B. Curran. 

Wilson, Robert E., Representative, Pub- 
lishing Dc])t., International Textbook Co., 
Scranton, Pa. F. TI. Dunlap, W. W. 
Scranton. 

WiTTio, Carl 0. G., Head, Mechanical Engi- 
neering Dept., University of Louisville, 
Tiouisville, Kentucky. R. C. Ernst, G. C. 
Williams. 

WooTERS, Robert B., Instructor in Civil 
Engineering, West Virginia University, 
Morgantown, West Virginia. H. W. 
Speiden, R. P. Davis. 

Work, Harold K., Director of Research Di- 
vision, College of Engineering, New York 
University, New York 53, N. Y. T. Sa- 
ville, F. K. Teiehmann. 

ll‘J applicants this list 



GomUm^ ioott — 



ENGINEERING MECHANICS 

By Archie Higdon and William B. Sliles, Iowa Stale College 

In collaboration with Arthur W. Davis and Herbert 0. 
Uslred^ Iowa State College 

This new basic text thorouf?lily covers statics and dy- 
namics. Principles arc treated with sufficient clarity 
and detail to make them ea^sy for the studemt, to under- 
stand. Throughout, the authors stress the importance 
of learning to apply principles, rather than mere (com- 
prehension of general ideas. 

Note these interesting features: 

• Over 1200 problems permit wide latitude in selecjting 
assignments and in varying them from term to term. 
Approximately 100 are set up as illustrative examples. 

• Theoretical discussions and derivations arc concise 
yet (complete enough so the student can easily follow 
them. 

• Unusually careful pr(;sentati(jn of kiiu^tics, impulse 
and momentum avoiding incomplete or general state- 
ments the student might misconstrue. 

• Early introduction of the free-body diagram and em- 
phasis on its use throughout the remainder of the 
book, to show the student how to utilize it as an out- 
standing tool for visualizing the forces active in any 
given situation. 

• Clear distinction drawn between instantaneous position 
of a point and the dispUicement of the point during a 
time-interval — thus avoiding a frecpient source of 
confusion. 

Approximately 576 pages 6" x 9" 

l*rcntice-lla11 Civil Enginecrini; and Eiigincc;riiig JMcchanicn 

Series 


PRENTICE-HALL INC. 


70 Fifth Avenue, New York 11 N Y 
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A NEW SERIES— A NEW EDITOR 

Wo arc happy to anrioiiiK'o the appointment of 
Professor N. M. Ncwniark as Lklitor of oiir new 
Civil Engineering and P^nginoering Mochanies 
Series. Professor Nowmark is Jlesearcli Pro- 
fessor of Structural Engineering at the College 
of Pjngineering, University of lllincis, and is 
well known for his research and tcaeliing activ- 
ities in the fields of structural engineering and 
applied mechanics. 


TRANSFORMATION CALCULUS AND 
ELECTRICAL TRANSIENTS 

By Stanford Goldman, Syracuse University 

This thorou{j:h, modorn, and practical study of transients 
in el<*ctrical circuits is designed l.o develop the inctliods 
of the Laplace transform^iLioii and its inverse for the 
soliilion of transient problems. It provides simple solu- 
tions to many problems liitherto considered (^unplicaled 
- including tlie JNyquist criterion for stability, and the 
relation between arnplitudt^ and phase characteristics. 

Published 1919 439 pages 5 5^" x 8 

NETWORKS, LINES, AND FIELDS 

B> John f). Ryder, University of Illinois 

This new text by the autlior of “Klectronic Engineering 
I^rinciplcs” treats coriiinnnicatioii circuit (Engineering and 
(‘l(H;trical network theory from the standpoint of both 
curnuits and fields. It includes circuit theory as applied 
to both “lumped” and “distributed” typers of networks. 
Eh^ctroinagiKEtic field concepts are developc^d through 
Maxwcdl’s equations, leading to discovery of radiation, 
skin-effect and other boundary problems. 

Published 1919 460 pages 5 5^" x 8 » 

SBND FOR YOUR COPIES TODAY 


PRENTICE-HALL, INC. 

70 FiftfTAvonuo Now York 11 N Y 
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Finest Power 
Transformers 



THAT'S WHAT Allis-Chalmers design engineers and 
sales representatives think about their products I These 
modern transformers are the result of over forty years* 
experience, meeting toughest requirements of industrial 
and utility customers. Load ratio control, a method of 
changing taps under load, is one of many Allis-Chalmers 
features. Famous "ye% step regulation," as well as the 
quick break principle of contact separation, aie others. 

The same quality that Allis-Chalmers has built into 
power transformers is found in each of its over 1600 
products sold in every U. S. industry. 

A 2)62 


"WHERE DO WE GO FROM HERE?” h a beekbt daicribtnB th* 
Allli-Chalmers 18 month Groduoto Training Courio for olectricol* 
mochanical^ chemical, mining and other engineering graduates. 
Men are trained for sales, design, production, service and erec- 
tion, etc. Write for Booklet E 6088-A. 

ALLIS-CHALMERS, 11 81 A SO. 70 ST. 

MILWAUKEE, WIS. 


ALUS-CHALMCRS 

On of Ibt Mg 3 h Btcirk Ptowor E|tl|pMgt— B|nMt of Alii Roago of hdo i lrhl P n dii(tb 
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It is essential that our engineers 
know arc welding 


O UR equipment must success- 
fully withstand the hard serv- 
ice and terrific impact conditions 
demanded by the construction in- 
dustry. Arc welding enables us to 
use steel castings, structural shapes 
and rolled plates of carbon or alloy 
steel as indicated by design require- 
ments in order to meet such exacting service 



L C FRANK 


It is essential in designing our type of machinery that 
engineers know the full advantages and possibilities of 
arc welding, so that efficient, functional and adequate 
welded structures can be applied where needed 




Traxcavator of strong, rigid 
welded steel construction 
manufactured by the Track 
son Company 


L C Frank 
Chief Engineer 
TrackBon Company 
Milwaukee, Wisconsin 



Pubii$hed through tho courtesy of The Lmcotn Electric Company, Cleveland 1, Ohio 
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AIRCRAFT LIGHTENING 

The Aircraft Industry uses 
the SR-4 to plot the complex 
flow of stresses in aircraft 
wings during flight, “bal- 
ance" the design. 


PRODUCT IMPROVEMENT 

The Automotive Industry uses the 

SR-4 to check stresses and strains in 

vital parts, eliminate weaknesses, 
improve the product. 



STRUCTURAL STRESS ANALYSIS 

Engineering organiaations check 
ibution agi ' 
verify de 


theoretical stress distribution against 
design 


to 


actual patterns 
practice. 

MAKING BALLISTICS STUDIES 

The flow of stress in a gun barrel as 
the bullet passed through was once 
a matter of theory . . . but a matter 
of accurate knowledge now, because 
of the SR-4. 


BALDWIN 




MACHINE 

Equipment 
m anu fac- 
turers use 
the SR-4 to 
isolate the 
cause of 

g uzzling 
reakages 
and to point 

the way to 

a co,rrect 
solution. 


REDESIGN 





MASONRY STRESS DETERMINATION 

The heavy construction industry is learning valu- 
able new facts on how masonry withstands load- 
ing . . . with the SR-4. 


STRAIN GAGE 


THE TESTING DEVICE OF A THOUSAND USES 


This small Baldwin testing device, 
no larger than a postage stamp, has 
perhaps done more to broaden engi- 
neering knowledge through product 
analysis than all other testing equip- 
ment combined. 

Some of the many unusual investi- 
gations in which it has served are 
illustrated. In every case, the new 
knowledge it revealed has permitted 
engineers to better design jobs. 

The long list of successful uses does 
not define the ultimate applications 
of the Baldwin SR-4 strain gage, but 
merely indicates its almost limitless 
possibilities. If you have any problem 
where unexplained failures of parts 
are puzzling you . . . where some equip- 
ment must be lightened while retain- 
ing balanced strength . . . where a 
complete report of actual stress dis- 
tribution in a test specimen, or in a 


complete structure, will aid you in 
design . . . the Baldwin SR-4 can un- 
doubtedly help you, as it has helped 
many others. 

A comprehensive line of indicating, 
recording and switching instruments 
is available for both laooratory and 
field studies. A number of pieces of 
literature have been produced, cover- 
ing various applications of the SR-4, 
instruments, and methods of applica- 
tion. If you will write, indicating the 
type of testing in which you are 
interested, afmropriate bulletins will 
be sent. Ask for Bulletin 275. 

*T. M. Reg. U. S. Pat. 0£. 

The Baldwin Locomotive Works, Philadelphia 
42, Pa.. U. S. A. Offices: Boston, Chicaao, 
Cleveland, Houston, New York, Philadel- 

£ hia, Pittsburgh, San Francisco. Seattle. St. 

ouis, Washington. In Canada: Peacock 
Bros., Ltd., Montreal, Quebec. 


TESTING HEADQUARTERS 
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you CAN BE SURE if W^stin^ouse 



Announcing 6 New Charts on 

NUCLEAR PHYSICS 


One of the moat imporlanl ofToringa ever preaenlecl by Wcatinghoiiae School 
Service ia thia acl of six wall charls on nuclear phyaica. To ihc teacher and aCiident 
alike, they will prove iiivaliiahle in explaining this new science and in showing 
its significance in the world today. 

The chariH lithographed in two colors — arc a necessity in rnod(*rn science 
clasarooina. Incliide<l with each set ia a 32-pagc lKN>kleL eontuiniiig siipplcnientary 
information on nuclear physics. 

The six charts arc: 

1. Particles nf Nur,lenr Physics: Portrays the ten basic particles important in 
the science of nuclear physics. 

2. Structure of the IVucleus: Explains how nuclei are pul together and charls 
635 isotopes of the clcinenta. 

3. Nuclear Reactions: Depicts natural and man-made nuclear reactions, includ- 
ing nuclear fission. 


4. Tools of the Nuclear Physicist: Portrays the important types of apparatus 
for detecting and irulucing nuclear reactions. 


5. UsingNuclearEftergy: Shows 
five areas for the useful applica- 
tions of atomic energy. 

6. Progress of Nuclear Physics : 

Charts the major theoretical, 
experimental and engineering 
developments in nuclear 
physics. G-10036 



^^^stin^ouse 

piANTt IN 2S am . . . omcfs ivnywiim 


I ; 

I Sf*lif>ol St-rvitu', WrHiirifchouHC Elpctric Corp., 

I 300 Fqpirth Avr., Ilox 1017 , Pitliibiirgh 30 , I’a. 

I EiirloHrd find $. ... for scla of 

I INiiclear Physics Cliiirts. (Price $ 1.00 per set.) 

I Q Also send ''Tearhing Aids'*, listing 60 other 
I free and low-cost cliiasrcMim aids. 

I NAME 

I (PIciise type or print) 

I SCIIOOI^ 

I ADDRE.SS 


j ZONE STATE 

■ Make check or money ortler pt^rabie to Weeiing- 
houae Electric Corporation, 
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Wri/e for Complete Catalog * 



If you had been bom 85,000 years 
ago and were still alive, think of all 
you would know about what hap- 
pened on earth. 

And if you had devoted all those 
years to working with one particu- 
lar material found on earth . . . 
say aluminum . . . think what you 
would know about that. 

Actually, man has known of 
aluminum for less than 150 years 
and didn’t really start to use it 
commercially until 1888 when 
Alcoa started producing it. Yet in 
Alcoa’s employ today is a group of 
men and women who possess a 
total of 85,000 years of aluminum 
working knowledge. 

These people, 2,900 of them, 
proudly wear this button as mem- 
bers of the AIcmm 25-Year Service 
Club. Many have been in the 
family longer than 25 years. Their 
jobs range all the way from mill 
hand to president, from engineer 
to chairman of the board. They are 


a fourth of all the employees AlcM>a 
had 25 years ago, pref ty gcMKl indi- 
cation that it’s “a good company 
to work for”. 

But here’s the most significant 
point: Sixty -one years ago, when 
Alcoa started, only live men were 
employed. I'oday about a million 
people have jobs in the aluininuin 
industry, an industry comprised of: 
Companies who produce aluminum 
from ore; companies who smelt 
aluminum scrap; others who make 
semi-finished aluininuin products; 
and hundreds of companies who 
manufacture useful articles in which 
aluminum plays uii essential part. 

Today the same pioneering spirit 
that marked the founding of this 
industry is evident in Alcoa’s 
laboratories, mills and foundries. 
Here men are developing new uses, 
new techniques that promise even 
more for the future of aluminum. 
Aluminum Company of America, 
1995 Gulf Bldg., Pittsburgh 19, Pa. 


ALCOA 


PIBST IN ALUMINUM 
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NEJV . . . 

GEOLOGY FOR ENGINEERS 

By Joseph IV. Trefethen 

Prepared as an introductory text in geology for sopho- 
more and junior engineering students. Many helpful line 
drawings and photographs. 13 colored topographical and 
geological maps. 

620 pp.— Very Well Illustrated— 6 x 9M—Clotl^— $5.75 

3rd EDITION -ELEMENTS OF 

STRENGTH OF MATERIALS 


By Stephen Timoshenko and Gleason H. MacCullough 

This textbook is an outgrowth of Timoshenko's “Strength 
of Materials" which was first published in 1930. Where- 
as the original work presents both the elementary and 
advanced aspects of the subject, this new edition, like its 
predecessors, is designed primarily for undergraduate 
courses in elementary strength of materials in colleges and 
schools of engineering. 

Many revisions, additions and new illustrations. Partial 
or complete answers to ail problems are included. 

426 pp. — Many Illustrations — Cloth— 6x9J4 — $5.00 


THE SLIDE RULE 

By Lee H. Johnson 

In this new technique, using the modern duplex type of 
slide rule, the eye and the head is substituted for the 
hand. Language of the text is simple and concise. 138 
illustrations^show the different settings 'and^readings. 

242 pp . — hyi z 9^ — Illustrated — Cloth — $3.00 
WRITE FOR APPROVAL EXAMINATION COPIES 
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Itofliidttr' 



As this cableman runs his 

S there unseen trouble is inter- 
fwing wi* somebody’s telephone 

Trouble develops when water 
enters a cable sheath cracked per- 
by a bullet or a flymg stone. 
wSi insulation damaged, cu"C" 
lay from one wire to another or 

office, electrical tests on the frul^ 
^ tell a rep»r^ 
mately where to look for in 

damage- 

* A specUl “tracer” current, wnt 

over rfa«ljw|«5.S the 

jBS^an ^ioring coil P»«l“ 
STdistinctive tracer signal 
sends U through an 
die man’s belt to lica^Pl*?®”' 

diange in signal "*^8* .* tj,o 
caKlls the exact location of the 



“fault” 

Compact, light “”1*1® 

Spairmen to keep T®" 'jj? “ 
mosti 


BELL TEIEPHOME LABORATORIES 

E„ploriii« •«a •"'""“"a* <«'»•*« ^ 
pwlMllitg. far 






INTERNATIONAL Suggests 

For Second Semester Adoption 
The New THIRD Edition of 

AIR COHDinONING AND RETOIGERATION 

By Burgess H. Jennings, Northwestern University 
AND Samuel R. Lewis, Consulting Engineer 

The large amount of additional data, the extensive re- 
writing, and the increased number of problems for solu- 
tion in the text will increase the size of this book to 
almost 600 pages. But, it is still planned so that it can 
readily be used in a one semester course or, by extension 
of design problems in the classroom, for a full year course. 

1 . The work in Psychrometry has been completely re- 
written and new psychrometric charts covering the range 
from low to high tempy^ratures have been incorporated 
with an extensive expansion of the use of the charts to 
many additional applications. 

2. New values of heat-transfer coefficients and addi- 
tional heating and cooling application data have been 
supplied. 

3. The chapters on warm-air and steam heating have 
been rewritten. 

4. The chapter on air distribution systems now incor- 
porates the latest friction flow chart and introduces the 
static regain method of duct computation. 

5. The chapter on boilers and combustion equipment 
has been greatly expanded with complete computation 
methods and data on fuels, combustion and control 
added. 

6. An extended discussion on the heat pump and 
radiant heating enter as new features of this edition. 

7. An extension of the refrigeration tables and avail- 
able data in this field has been carried out. 

SEND for your EXAMINATION COPY 


INTERNATIONAL TEXTBOOKCOMPANY 

SCRANTON 9, PENNSYLVANIA 



THE AMERICAN SOCIETY FOR ENGINEERING EDUCATION 
OFFICERS FOR 1949-50 


President: Thorndike Saville, Dean of Engineering, Now York University New 
York 53, N. Y. 

Vice President (instructional division activities): B. J. RobERTSON, University of Minne- 
sota, Minneapolis 14, Minnesota. 

Vice President (general and regional activities): H. H. Armsby, U. S. Office of Educa-. 
tion, Washington, D. C. 

Vice President (Engineering College Administrative Council): V. E. TeRMAN, Dean of 
Engineering, Stanford University, Stanford, Calif. 

Vice President (Engineering College Itesearcli Council): V. M. DawsON, Dean of En- 
gineering, State University of Iowa, Iowa City, la. 

Treasurer: J. S. Thompson White Plains, N, Y. 

Secretary: Arthur B. BroNVVELL Northwestern University, Evanston, III. 

Office Secretaries: Dorothy Daum and Marion Strohm, Northwestern Univer- 
sity, Evanston, 111. 

Junior Past Presidents: C. J. Freund, C. E. MacQuigg, H. O. Croft. 

REPRESENTATIVES ON THE GENERAL COUNCIL 

Repuesentino Divisions Representing Sections 

Aeronautical — II. W. Barlow 
Agricultural Engineering — H. J. Barre 
Architectural — L. R. BLAKESiiEE 
Chemical Engineering — R. A. Ragatz 
Civil Engineering — J. B. Wilbur 
Cooperative Engineering — M. B, Robinson 
Educational Methods — A. G. Conrai> 

Electrical Engineering — G. B. Hoadley 
Engineering Drawing — R. P. Hoelscjikk 
English — R. L. Shurter 

Evening Engineering Education — II. R. Beatty 
Graduate Studies — F. T. Mavis 
Ilumanislic-Social — J. E. Thornton 
Industrial Engineering — J. Walkup 
Mathematics — H. K. Justice 
Mechanical Engineering — F. L. Schwartz 
Mechanics — E. C. Clark 
Mineral Engineering — G. J. Barker 
Physics — C. E. Bennett 
Relations with Industry — J. C. McKeon 
Technical Institutes — K. L. Holderman 

Society Headquarters: Northwestern University, Evanston, Illinois 


ANNUAL MEETING— UNIVERSITY OF WASHINGTON, 
Seattle, Wash. — June 19-23, 1950 ^ 


Allegheny — W. A. Koehler 
Illinois- Indiana — L. E. Grinter 
Kansas-N ehrasTca — W. L. DeBeaupre 
Michigan — C. A. Brown 
Middle Atlantic — M. T. Ayers 
Missouri — R. Z. Williams 
National Capital — S. S. Steinberg 
New England — E. R. McKee 
North Midwest — O. N. Olson 
Ohio — ^R. D. Landon 
Pacific Northwest — O. E. Osburn 
Pacific Southwest — E. L. Grant 
Rocky Mountain — J. T. Strate 
Southeastern — F. J. Lewis 
Southwestern — M. E. Farris 
Upper New York — G. K. Palsgrove 


Publisked monthly {except during July and August) at Prince and Lemon Sts., Lancaster, Pa., by the Amertcan 
Society for Engineering Education under the Supervision of the Publication Committee: A. B. Bronww, 
Chairman, Nortkwesttm University, C. J. Freund, and C. E. MacQuigg. Entered as second class mat^, Octoo^ 
17, 1912, at the Post Office at Lancaster, Pa., under the Act of August 12, 1912. Subscription Prtce, $4.00 
per year; Single Copies, 75 cents. 


^lusM 2,50 

ENGINEERING DRAWING Text-Films 

by McGraw-Hill 

Two years ago, these sound motion pictures and silent film- 
strips pioneered the field in offering instructors a “package” 
of visual materials correlated with Professor French’s Engi- 
neering Drawing. Their success has grown until now more 
than 250 educational institutions use these Text-Films as an 
integral part of their instruction. This single fact should be 
convincing evidence of their efficiency as teaching aids. 

THE ENGINEERING DRAWING FILM "PACKAGE” 

1. Seven motion pictures covering key chapters of 

French’s text. Five are expressly planned to cover 
those sections of theory in Engineering Drawing which 
teachers have selected as being of greatest difficulty for | 

their students. The other two films provide orientation 

and general information on the operation of basic in- 
. dustrial machines used for translating drawings into 
manufactured objects. 

2. Six follow -^up fHifistrips containing review questions 
superimposed on key scenes from the motion pictures. 

These filnis trips furnish a flexible means of re-examining 
the material found in the corresponding motion pictures 
and chapters of the text. Their pace can be accommo- 
dated to suit the needs of the students, with individual 
frames retained on the screen for as long as seems desir- 
able. Furthermore, their use can be varied from a rapid 
review of the entire filmstrip to a detailed examination 
and discussion of selected frames. 

3. An instructor's manual containing suggestions on mak- 
ing effective use of the films and on assisting the in- 
structor to integrate them properly with his lesson plans. 


TITLES OF THE FILMS 


1. According to Plan — In- 
troduction to Engineer- 
ing Drawing 

2. Orthographic Projection 

3. Auxiliary Views — Single 
Auxiliaries 


-Double 


4. Auxiliary Views 
Auxiliaries 

5. Sections and Conventions 

6. Drawings and the Shop 

7. Selection of Dimensions 


Fill out the attached coupon for further information 
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Two Ronald Texts for Engineering 

Structural Design 
IN Metals* 

By Clifford D, Williams, Head Professor of CAvil 
Engineerings University €>f Floridus and ERNEST C. 
Harris, Chairmans Department of Structural En~ 
gineerings Fenn College 

A Volume of a Series in Civil Engineering: Advisory Editorial Com- 
millee: Lohknz CL Sthaub, University of Minnesota^ Chairman: 
James J. Doi.and, University of Illinois: IfAnoLn E. VVessman, 
University of Washington. 

A CAIIKI'^IJLLY planned text on desif^n of framed 
structures, this volume was developed for the first 
course in design at the junior-year college level. 
Emphasis is on basic training through application of 
statistics and strength of materials to details of design. 
In each phase; of the work both welded and riveted details 
are thorouglily analyzed, as processes now of really equal 
importance. A chapter on fatigue of metals brings the 
subject up-to-date, and gives the student appreciation of 
the muss of information remaining for the engineer to 
UL^quire. And the appendix includes latest code informa- 
tion and specifications, some just released by the Asso- 
ciations concerned. 596 pages ^ $6.50 

Contents: 

Introduction Trusses 

Rivets, Boits and Pins Bearings 

Weiding Light Gage Structurai Members 

Seiection of Sections Fatigue of Structural Members 

Connections The Rigid Frame 

Plate Girders Appendices 

* First award in the Structural Design Division of the Competitive 
Program for Modernized Textbooks on Design sponsored by the James 
F. Lincoln Arc Welding Foundation. 


The Ronald Press Company 

15 F.ist ^6lh Sirccl. New York 10 N. Y 




Courses in the Coining Months 

Introductory Problems 
IN Engineering 

By C. W. CKAWFORD, Professor of Mechanical Enfii^ 
neering and Head of Mechanical Engineering De^ 
partment^ Agricultural and Mechanical College of 
Texas 

A Volume of a Series in Mechanical Engineering, edited by HiincjKss 
1C. Jennings, Chairman of the Dejtarlmeni of Mechanical Engineering, 
Norlhweslcrn University 

A NEWLY reprinted text with a revision of problem 
material and an expanded index. It is designed 
for those students who arc entiiring engineering 
courses to bridge the gap which seems to exist between the 
average high school course and the beginning of the engi- 
neering course in coHege, and to satisfy at least in part the; 
student’s desire for actual engineering work. Types of 
problems from the various liranchcs of the engineering 
profession are prciseiitccl, and the student is called upon 
to solve them using analytical ability and initiative 
Thus he will be assistcul in making a wise choice of the 
branch of engineering in which he wishes to specialize. 
722 pages, ^2.50 


Contents: 


Introduction 

Exponents and Logarithms 
The Slide Rule 
Dimensional Equations 
Notes on Trigonometry 


Appendix 

Index 


Motion 

Prindplos of Mechanics 
Equilihrium and Friction 
Uniform Acceleration 
Work, Energy, and Power 


Previous printings used at colleges and universities across the country 
including Texas A. f M., Tuiane, and Rutgers. 


THE RONALD PRESS COMPANY 

(S r.isl :6lli Sir.-ft New York 10 N Y 
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RficeHt e4i4fi4iee/Un4f co44Ai^ 


Giesecke — Mitchell — Spencer t 

Technical Drawing, 3rcl Edn. 

The new edition of this famous text represents a thorough re- 
vision, with inucli of the material completely rewritten. 100 
new drawings and illustrations are included, and many illustra- 
tions from the former edition have been redrawn and enlarged. 
Piihlishcd in August. $4.50 

Bewley> Alternating-Current 
Machinery 

This new hook bases llie \\hole of A-C machine theory on gen- 
eralized equations of voltage and armature reaction. In this 
way the entire field of machinery is unified and simplified. 
I'hc older methods of machine analysis arc woven into the text 
so as to conform to present-day usage. Published in Sc/^tcuihcr. 
$5.25 


Grinter: Theory of Modern 
Steel Structures, Vol. I, Rev. Edn. 

In this reorganized and rewritten edition of Volume I, emphasis 
is placed on basic principles with additional material on loads, 
reactions, shears and moments in beams. The text may he u.sed 
for a course given cither simultaneou.sly or following the course 
in the .strength of materials. Published in September. $5.50 
{probable). P'ol. II — Published in February, 1949. $5.25 

Shrager: Elementary Metallurgy 
and Metallography 

This new hook provides a comprehensive treatment of metallurgy 
for an introductory course. It includes the underlying science 
of the structure of metals, as well as the techniques of metal 
processing and the characteristics and uses of the finished prod- 
ucts. Published July 1949. $4.75 

THE MACMILLAN COMPANY 

60 Fifth Avenue, New York 11, N.Y. 
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PITMAN 

PuHiAUedt , . . 

ELEMEBTTARY STRESS 
ANALYSIS 

By PHILLIP E. SONESON, Professor of Civil Engineering, 
Purdue University. 

352 pages. 285 illustrations $5.00 

This text gives you the valuable methods and points of 
view developed by the author during fifteen years of ex- 
perience teaching this subject at Purdue University. He 
applies the basic fundamentals in such a way that they 
are not obscured by the computations but rather are kept 
in the forefront of the problem. 

Here you will find stress analysis treated as a balance of 
forces and moments so as to clarify the problems to the 
students, and stresses are closely related to the functions 
that produce them. An accurate and up-to-date treat- 
ment of wind loads, based on research data, is a valuable 
feature of the book. 

PUBLISHED IN AUGUST . . . 

LARORATORY MANUAL 
IN SOIL MECHANICS 

By RAYMOND F. DAWSON, Associate Professor of 
Civil Engineering and Associate Director, Bureau of 
Engineering Research, The University of Texas. 

235 pages. SVz X 11 $3.25 

In the short time since its publication, this manual has 
had an enthusiastic reception. It meets an important 
need for a complete laboratory manual including all the 
latest developments. The standard tests, as well as 
others of importance, are described in detail. Professor 
Gregory P. Tschebotarioff of Princeton University writes, 
“I feel that it is a very useful addition to the literature 
in this field.*’ 

^ 04 € tUM InoltotL ta Amnd tcamlfuUia^ cofUaA 

PUBLISHING CORPORATION 
wrim IyIMIM 2 West45fh St., New York I9 



Note ready for fall classes in 
aeronautical engineering 


. HELICOPTER 
^ ENGINEERING 



by RAYMOND A. YOUNG 

Aeronautical Engineer, Bureau of Aero- 
nautics, Department of the Navy 


113 Curve Charts 
Flight Test Data 


50 Diagrams 
Illustrations 


NEW, specialised volume is a complete 
^ working guide of accepted helicx>ptcr design 
methods. It is based upon sound aerodynamic 
theory, flight-tested data, and yciurs of of intensive 
research and study. The book combines up-to- 
date rotary-wing theory and modifications of 
earlier flight information into a step-by-step ap- 
proach to the problems of design and function. 

Full consideration is given to proven advan- 
tages and disadvantages of a specific design and 
its dependence upon performance characteristics. 
Engineering principles offer aid in all factors of 
construction, materials, weight, and flight p(;r- 
formance. Complex mathematical calculations 
have been reduced to the minimum. Ilesults of 
analytical tests are emphasized to help in ques- 
tions of design and structural components. 

Numerous curves and charts interpret the 
finer points of aerodynamics and its impact on 
helicopter design . Ample supplemental rcierences 
afford a source of original, qualified information 
for everyone concerned with aeronautical engi- 
neering. This is your final authority of essential 
facts from the first drawing-board designs to 
wind-tunnel and flight tests. 

SEND FOR YOUR EXAMINATION COPY NOW 


Conversion Tables 

CONTENTS 

THEORY AND PERFORMANCE 

OF HELICOPTERS 

• Introduction to Rotary- 
Wing Dosign 

• Dovelopmont of tho Thao- 
rotical Aspects of Rotor- 
Blade Theory 

• Mechanics of the Rotor 
System 

• Fundamental Design Con- 
siderations 

• General Performance Eval- 
uation 

• Horizontal Flight Perform- 
ance 

• Vertical Flight Performance 

• Jet Reaction Rotor Blades 

• General Theory of Stability 

STRUCTURAL DESIGN: 

APPLICATION AND THEORY 

• Rotor Blade Design 

• Rotor Blade Stress Analysis 

• Factors Affecting Helicop- 
ter Design 

APPENDICES 

255 Pp. 

eeiPH^H $io.s2 


UIILEY 

HYDROELECTRIC HANDBOOK 

By W. P. Creager and J. D. Justin, A compendium of all phases of 
modern hydroelectric practice. Revised edition brought up to date; 
much new data added. 2nd Rd.y Oct, approx. 1136 pages, 600 Ulus, 
i>roh. $15.00 

GIANT BRAINS or Machines That Think 

By E, C, Berkeley, An authoritative account of large-scale mechanical 
computers: their construction, operation, capabilities, and future possi- 
bilities. Nov, approx, 284 pages, approx, 90 Ulus, $4.00 

HEATING, VENTILATING, and 
AIR CONDITIONING FUNDAMENTALS 

By W, H, Sevems and J, K, Fellows. Three new chapters on: air conili- 
tioning, panel heating, and mechanical refrigeration applications to 
cooling and heating are included. 2nd Ed,^ Oct, approx, 656 pages. 
Ulus, prob, $6.50 

The PROTECTION of TRANSMISSION SYSTEMS 
against LIGHTNING 

By IV, W. Ijewis, Important data about lightning is assembled and 
applied to the design and protection of transmission lines. One of a 
series written in the interest of the General Electric Advanced Engineer- 
ing program. Nov, approx, 400 pages. Ulus. prob. $7.50 

The RIGID-FRAME BRIDGE 

By A, G, Hayden and M. Barron, Presents a simplified method of 
analysis for skewed arch and frame bridges which cuts design time and 
cost immeasurably. 3rd Ed.^ Nov. approx. 260 pages, prob. $7.50 

Another Wiley book on outside back cover 

JOHN WILEY & SONS, Inc., 440 Fourth Ave., New Yorii 16, N. Y. 
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McGRAW-HILL RooU . . . 

FUNDAMENTALS OF VACUUM TUBES 

By Austin V. Eastman, University of Washington. Third edition. 806 pages, $5.50 

Thia is a revision of a well-known text for college seniors. In the interest of simplicity, 
discussion of the special applications of the vacuum tube has been avoided, and the material 
in the book is largely confined to the treatment of the basic fundamentals of the performance 
of the tube and of the circuits in which it is most commonly used. 


ELECTRON TUBE CIRCUITS 

By Samuel Selly, Syracuse University. Electrical and Electronic EngineerinR Series. 
In press 

This forthcoming college text includes material for a course in radio engineering circuits, 
and for one in nonradio electronic circuits. Approximately half the content is of radio 
engineering character, the remaining material ix;ing extensively used in radar, television, 
pulse cominiinication, and general electronic control. The book contains extensive the- 
oretical developments in all important fields of electronics and communication. 


ELECTRONICS IN ENGINEERING 

By W. Ryland Hill, University of Washington. McGraw-Hill Electrical and Elec- 
tronic Enutneering Series. Jn press * 

An electronics text designed specifically for senior and graduate students of Mechanical 
Kngincering, Aeronautical Engineering, Chemical ICngineering and Civil Engineering. 
The treatment is sLifliciently analytical to interest such students, yet contains enough 
practical applications to illustrate the applications of electronics to the various engineering 
Acids. 


PRINCIPLES OF AERODYNAMICS 

By J. II. Dwinnei.l, University of Washington. In pres.s 

Designed for a first course in aerodynamics, this book gives an introductory survey of some 
of the most important phases of the subject. The author pre.scnts much experimental 
data for comparison with theory rather than for handbook use. Aerodynamic principles 
arc set forth and are verified by recent test data. An answer painplilet will be available 


THEORY OF WING SECTIONS 

By Ira H. Auiiott, Aeronautical Consultant, and Albert E. von DoE.NHorK. 
Aeronautical Research Scientist. McGraw-HtU Publications in Aeronautical Science. 
683 pages. $15.00 

A concise presentation of the most useful aerodynamic theories of wing sections together 
with a comprehensive summary of experimental results. The theoretical treatment pro- 
gresses from elementary considerations to methods used for the design of NACA low-drag 
airfoils. Methods arc presented fur using section data to predict wing characteristics. 


AVIATION CAS TURBINES 

By F. W. Gopsly, Jr. and Lloyd A. Young, New Products Division, Westiiighousc 
Electric Corporation. Weslinghouse-McGraw-Iltll Series. 357 pages, $4.50 

Presents in basic terms the fundamentals of aircraft gas turbine design theory. Com- 
pressible gas flows are discussed in detail and many examples of thermodynamic cycle 
calculations arc given. Charts of gas and fuel properties are presented in the appendix 
which will permit the reader to carry through any type of gas turbine cycle calculation. 
Mechanical design is treated as well as the limits imposed on performance by materials 
limitations. 


Send for 


copies on approval 


McGRAW-HILL 

330 W«b( 4|2nd 


BOOK COMPANY, Inc. 

N*w York la, N. Y. 
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. . . 9mfio^UaHm 

THE MECHANICS OF ENGINEERING SOILS 


By P. Leonard Capper, University of London, and W. Fisher Cassie. University of 
Durham. 270 pages, $4.00 

This new book explains the basic principles of soil mechanics, describes the more usual 
tests and introduces the reader to some of the practical applications of the subject. With 
the gathering together of the known facts and theories of soil mechanics the authors have 
drawn upon their own experience and study and upon the experience and publications of 
other engineers. 


ROUTE SURVEYS 

By K. K. Skelion, University of New Hampshire. 531 pages, $4.50 

Brings together in one volume all the lundamontal and practical considerations re(]uircd 
by the engineer concerned with various types of route location. Fiiiphasis is placed upon 
the importance of the engineering approach to the problems involved and the economic 
factors which inllucnce route selection and lot'ation. 


APPLIED HYDROLOGY 

By Ray K. Linsley, Jr., Max A. Kohler, and Joseph L. II. Paiti hus, all of the 
U. S. Weather Bureau. M cGraw-IlilL Series in Civil Engineerinn. 689 pages, $8.50 

I'his text is designed to meet the need for a reference book to be used by practicing engi- 
neers. It deals with the factors governing the movement of water in all its pha.se5 through 
the hydrologic cycle. Explains the fuiidamental relations involved in hydrologic phe- 
nomena, and the development of techiiiciues in computing and forecasting streanillow, 
evaporation, siiow-iiielt, etc. 


PLAIN CONCRETE 

By Edward E. Bauer, University of Illinois. Third edition. 440 pages. $5.00 

A thorough revision of a well-known text. All material on cement has been revised and 
all tests changed in accordance with the l.atest A.S.T.M. methods of testing. The book 
is designed to give the engineering student profes.<iional background in the lield of concrete. 
The emphasis is on tlie understanding of materials used in concrete, the terms involved, 
metliods of calriilaiing ceitaiii values, the purpose of doing things m (crtain ways, and an 
idea of actual values and c'.oiiditioiis in current use. 


STRENGTH OF MATERIALS 

By J. P. Den IIaktog, Massachusetts Institute of Technology. 323 pages, $4.00 

A textbook for a fiist course in strength of materials for engineering students. Each 
article starts witli general theory and then gives practical examples of the theory. Mohr's 
circle method for stresses is treated fully, and the theory of the center of shear is covered 
in an elementary manner. There are 350 problems with answers. 


MECHANICS 

By J. P. Den Hartog, Massachusetts Institute of Technology. 462 pages. $4.50 

A basic text for introductory courses in inechanica. Covers the usual sophomore course 
in engiiiccriiig inechaiiics, designed for two semesters, the lirst one principally statics, the 
secoiid kiiieniatics and dynamics. The subject matter is presented in a simple and clear 
manner with emphasis on fundamentals. There are 334 problems at the end of the book. 
Others, with solutions, are treated as examples in the text. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 

330 4|2nd Stra«t N«w York 18, N. Y. 
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-OutUandiH^ McGRAW-HILL Bookir- 

ELEMENTS OF THERMODYNAMICS AND HEAT 
TRANSFER 

By E. F. Obert, Northwestern University. 372 pages, $4.50 

Here is a condensation of the author's more comprehensive Thermodynamics. All advancerf 
material has been eliminated from this new book, and practical applications have been 
added. This volume aims to be simpler — not all of the fundamental principles are crowded 
into the first few chapters. The text stres.ses real machines, flow processes, properties of 
fluids, and the conditions where .simplified analyses can be applied. 

THERMODYNAMICS 

By IC. K. (^Bkki. 565 pages. $5..S0 

Provides a fundamental text in thermodynamics for the engineering student. The book 
is larger and more complete than most other texts in the held, and contains adequate 
material on air conditioning, refrigeration, gas turbines, etc., so that specialized coiir.scs in 
these fields arc unnecessary in the undergraduate curriculum. 

INTRODUCTION TO CHEMICAL ENGINEERING' 
THERMODYNAMICS 

By J. M. Smith, Purdue University. Chemical Kngtneering Set its. fii prias 

Provides an elementary yet sound treatment of tlie first and second laws of thermodynamics 
for students of chemical engineering. The book also contains a study of the thermo- 
dynamic properties ol fluids, applii'ations of thermodynamics to the flow of fluids, compres- 
sion and expaii.sioii processes, relrigeiation, phase eciuilibria, and chemical reaction eriui- 
libria. 

MECHANICAL ENGINEERING PRACTICE 

By Charles F. Siioor, I'uiversity of Minnesota and George L. Tuve, Case Institute 
of Teclinology. Fourth edition. 513 pages, $4. .SO 

The third edition of this successful text has been completely rewritten with continued 
emphasis on the scientific fundamentals of engineering instruction and their applications. 
This combined text and handbook takes uito account recent trends in experimentai 
metliods, and contains new chapters on Properties ot Fluids, Fuels and Combustion, and 
Automatic Controls. 

APPLIED MECHANICS 

By A. P. PooKMAN, Purdue University. Fifth edition. 388 pages, $5.00 

Here is a thorough revision of a standard college text. The wording of statements in the 
text has been changed in the interest of greater clarity. Many new problems have been 
added and much new material has been included to bring the book up to date. A new 
treatment of the supplementary acceleration of bodies in plane curvilinear motion as given 
by the Law of Coriolis, has been added. As before, answers to all problems are given. 

Send for copies on approval 

McGRAW-HILL BOOK COMPANY, Inc. 

330 WMt 42iMi Straat N«w York 18, N. Y. 
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Toiling in the Night 

By B. J. ROBERTSON 

Vice President of the ASEE and Professor of Mechanical Engineering, 
University of Minnesota 


If one of us were asked the question 
^‘Who speaks for your schools?”, he 
would undoubtedly reply “Why the Pres- 
ident is the only person who has such au- 
tliority.” But many visitors have talked 
to no one except building custodians, 
whom they ask for directions, or a clerk 
in some office, or a student. So far as 
these visitors are concerned the courtesy, 
interest, or friendliness expressed "by any 
one of these people reflects the character 
of the institution. A snippy clerk, a 
grouchy janitor, a smart-aleck student, 
may be resi)onsible for the impression 
made upon the visitor and it is they, un- 
fortunately, who then speak for the 
school. 

Since the ASEE has no physical plant, 
no janitors, no students, all of the per- 
sonal contacts for the Society arc made 
by its individual members. The presi- 
dent, the vice presidents, the secretary 
and his office staff contact relatively few 
of the large number of people who have 
interests in common with the Society. 

Those who participate in meeting pro- 
grams, local, regional, or at the annual 
meeting, contact more people. But with 
the all-high record of attendance at the 
annual meeting at Rensselaer Polytechnic 
Institute, only about 20% of the total 
membership attended and each individual 
heard a relatively small number of the 
papers given. Members leaving ASEE 
gatherings have been heard to remark, 
“That was really an interesting talk” or 
“There were really some good ideas in 
that paper but it was poorly organized” 
or “A good subject but a poor speaker” 


or “I personally like more facts and less 
opinions,” etc., etc. Impressions of the 
speakers arc often translated into opin- 
ions of the Society, and have much to do 
Avith its future. Those whose papers are 
selected for publication in the JouuxaIj 
speak to much larger audiences and as- 
sume correspondingly greater responsi- 
bility. 

Many excellent papers are selected for 
publication from those presented at meet- 
ings of the various divisions in connection 
with the annual meetings of the Society 
or papers presented at section or branch 
meetings. The divisions have been set up 
to draw together those with common in- 
terests, to enable them to discuss common 
problems, or to carry on important proj- 
ects in their particular field of education. 
A member may well be interested in more 
than one of them. He is welcome to take 
part in as many of them as his interest 
dictates. Division, section and branch 
officers are constantly looking for speak- 
ers who can make worthwhile contribu- 
tions to progress in engineering educa- 
tion. These speeches or papers are no 
less important than those presented be- 
fore technical societies which are often 
the results of months or years of study 
and investigation. 

The ASEE is the only society devoted 
exclusively to engineering teachers. It is 
our professional society. It does not 
concern itself with purely technical prob- 
lems. To do so would be to infringe 
upon the functions of technical engineer- 
ing societies. Many leaders in engineer- 
ing are protesting against the multiplicity 
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of sucli organiz{itions and iind therein an 
obstacle to the effective organization of 
the engineering profession. We are in- 
deed fortunate to liave only one organiza- 
tion devoted to engineering education. 

The A SEE owes its present position, 
its initional and international prestige, its 
influenee in the entire held of education 
to its prominent engineering educators, 
its eonipeieiit committees and its active 
divisions, sections and branches. Through 
these agencies, individuals and groups of 
individuals have reported the results of 
years of study and research. They have 
exerted a profound influence upon the 


development of engineering education in 
these United States. 

The future depends upon those who 
who will take it upon themselves to carry 
on the work so well done in t^e past. 

' ' The heights by great men reached and kept 
Were not attained by sudden flight, 

But they, while their companions slept, 
Were toiling upward in the night" 

Many of us may not be able to reach 
the heights .attained by past outstanding 
writers in the Society, but wise planning, 
early beginnings and constant effort may 
c.ari*y us further than we think. 


Publications of ECPD 

The following is a list of publications of the Engineer's Council 
for J^rofessional Development: 

Pamphlets may be obtained from the Secretary of the Engi- 
neers’ Council for Professional Development, 29 West 39th Street, 
New York, N. Y. Plea.se ciK'lose payment. 


Annual Keports .50^ 

Accredited Undergraduate Engineering Curricula in U. S. .25^ 
Canons of Ethics for Engineers .30^ 

Engineering as a Career .15(^ 

A Professional Guide for Junior Engineers $1.00 

The Second Mile .irn‘ 

Manual for Committees of Engineers .15^ 

Don’t Gamble on Engineering .05^ 

So You Want to Be an Engineer .05^ 

“ . . The Most Desirable Personal Characteristics . .” .23^ 

Selected Bibliography of Engineering Subjects: 

I. Mathematics, Mechanics, and Physics .15# 

II. Aeronautical and Civil Engineering .15# 

III. Chemical and Industrial Engineering .15# 

IV. Electrical and Mechanical Engineering .15# 

V. Metallurgical and Mining Engineering .15# 

Personnel Appraisal Form .10# each, 3 for .25# 



Where Do We Stand on Point Four?* 


By the Honorable GEORGE V. ALLEN 
Assistant Secretary of State for PuhHc Affairs 


President Truman, you will recall, 
launched the planning of a world techni- 
cal cooperation program, on a coopera- 
tive basis, with his declaration of policy 
at his Inauguration last January 20. 

He said that the United States, in co- 
operation with the UN, and Avith other 
governments, would attempt to pool the 
technical knowledge and skills of the 
more advanced countries to stimulate the 
progress of the underdeveloped coun- 
tries. 

There was obviously both selfishness 
and altruism in Mr. TrumarPs j)roposal. 
It was selfish because the United States 
does its greatest trade with the eountri<‘s 
that are economically prosiierous. It 
w’as selfish because an economy of private 
enterprise can remain most healthy in a 
world-Avide expanding economy. It was 
selfish because the peace of the Avorld 
and the security of the United States de- 
pends upon the Avell-being of the under- 
developed nations. 

On the other hand, this plan Avas al- 
truistic because the United States was 
not seeking any political favors. It AA^as 
asking no privileges for American busi- 
ness greater than those accorded to busi- 
nessmen from any other country. And 
the United States Avas willing to contrib- 
ute more than its proportionate share in 
this program. 

The President called his plan “bold 
and new.” It is bold because for the 
first time a major nation has made it a 
national concern to facilitate the devel- 

1 Banquet address at the 57th Annual 
Meeting of the A.S.E.E., Troy, N. Y., June 
23, 1949. 


opment of lesser developed countries, 
which contain Avell over half the popu- 
lation of the Avorld, and because the plan 
looks beyond the immediate political 
alarms and crises to a long-range pro- 
gram, extending over many decades. 
This proposal is a demonstration of con- 
fidence in the possibility of achieving 
world peace. 

The program is new in its w'orld-Avide 
scope. On a small scale, our govern- 
ment has had experience with this type 
of program in Latin America. 

Now what has been happening on the 
plans for Point Four since last January 
20? 

The United Nations Organization has 
given active leadership. The Secretari- 
ats of the United Nations Sperialized 
Agencies have had numerous meetings to 
discuss the w'ork Avhich their organiza- 
tions might undertake in the fields of 
agriculture, education, health and gen- 
eral economic deveiopment. The Secre- 
tariats have now submitted their pro- 
})osals to their various governing bodies. 
You may have seen a news story re- 
cently from New York, indicating that 
the total of these proposals Avould cost 
84 million dollars for the first tAvo years. 
Next month at Geneva, SAAdtzerland, the 
p]conomic and Social Council will re- 
vicAV these proposals. Thereafter the 
combined United Nations program will 
be examined by the United States and 
other members of the United Nations who 
are willing to contribute to the Point 
Four program. As you know, the Point 
Four program is a wholly voluntary con- 
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tributioii, over and above our member- 
ship assessment in the United Nations. 

Within the United States Government 
itself the Department of State has been 
given responsibility for drafting the 
necessary legislation and recommending 
a first year program. This work is now 
completed and the President will prob- 
ably be sending to Congress this week a 
message requesting consideration of 
Point Four legislation at this Session. 

It is not possible to discuss the con- 
tents of the first year’s program, because 
each project will have to be negotiated 
with another governmont, and part of the 
expense will be borne by the other gov- 
ernment. 

However, I can assure you that engi- 
neering will play a prominent part in 
that program, and subject to approval 
by the United States Congress, and by 
other countries which may contribute to 
this cooperative venture, hundreds of 
American and other engineers will be 
going annually to assist the governments 
of underdeveloped areas of the world. 

I do not mean to over-emphasize the 
role of government in this program, for 
it is likely that United States engineering 
firms and contractors will contribute a 
major share to the Point Four program. 

Programs S^ow Ufider Way 

I am unable to give you details of the 
proposed program, but let me review 
some of our recent experiences in work- 
ing with other governments on engineer- 
ing matters. 

The government now has two pro- 
grams of technical assistance in Latin 
America. 

First, there is an Interdepartmental 
Committee on Scientific and Cultural Co- 
operation, which draws upon the techni- 
cal skills and personnel of all the federal 
agencies to supply technical assistance to 
other governments. I am Chairman of 
that Committee, which has about 180 
technicians working in Latin America 
today. 

Second, there is a government corpo- 
ration, the Institute of Inter-American 


Affairs, which is conducting programs 
for the improvement of the basic economy 
of Latin America. It works primarily 
in the fields of food supply, health and 
education. I sit on the Board of Di- 
rectors of that corporation. 

These two programs utilize engineer- 
ing skills of many sorts in assisting other 
governments. Here are some examples: 

1. Mining. If you go to Mexico City 
today, you will find in the laboratories of 
the Mexican Government two mining 
engineers supplied by the United States 
Burcjiu of Mines. These are shirt-sleeves 
men who are helping the Mexicans work 
out processes for extracting or reducing 
ores, so as to make mining less expen- 
sive. The United States supplied these 
men primarily because of our interest 
in lead, zinc, and other strategic minerals. 
However, they are available to work on 
any mining or metallurgical processes 
requested by the Mexican Government. 

Since 1942, the United States has sent 
to Brazil a number of geologists to assist 
that government in locating and map- 
ping its strategic minerals. These Ameri- 
can geologists and their Brazilian col- 
leagues have uncovered the largest 
deposits of manganese in the Western 
Hemisphere. The United States, since 
its earliest development of iron and 
steel, has been forced to import manga- 
nese from the other side of the Atlantic 
and the Pacific. Now, for the first time, 
we may become self-sufficient within this 
hemisphere. United States Steel has 
entered into a contract with the Brazilian 
Government for development of one of 
these manganese deposits. 

2. Irrigation. In Haiti, an engineer- 
ing field party of the Institute of Inter- 
Ariierican Affairs has just completed a 
small concrete aqueduct carrying water 
out of the mountains into the arid coastal 
plain about twenty-five miles behind the 
capital of Port-au-Prince. This aque- 
duct is irrigating approximately 1500 
acres of land that have ^ been largely 
abandoned since French colonial days 
over a hundred years ago, and the irri- 
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^ated area is now being expanded. 
Haiti, as you may know, has a severe 
food shortage. 

3. Drainage for Malaria Control. 
Engineers of the Institute of Inter- 
American Affairs were asked to tackle 
the malaria problem in the Santa River 
Valley in Peru where twenty-five per 
cent of the population were infected. 
The mosquitoes were breeding in marshes 
along the river. In one year the Insti- 
tute engineers drained the area surround- 
ing the mouth of the river, and the 
incidence of malaria dropped from 
twenty-five per cent to two per cent. The 
cost of this project was supplied largely 
by the Peruvian Government, and the 
labor was Peruvian. The United States 
supplied the technical knowledge. 

4. Aviation. The Civil Aeronautics 
Administration has field parties in five 
Latin American countries today, advising 
other governments on the location and 
construction of their airfields, and the* 
maintenance of their airways communi- 
cations. Many of the United States per- 
sonnel are engineers. 

5. Brazilian Air Mission. In Brazil 
the United States has facilitated an en- 
tirely different kind of aviation mission. 
The Brazilian Government itself has re- 
cruited twenty of the outstanding avia- 
tion technicians of the United States, 
employed directly by the Brazilian Gov- 
ernment to develop a national aviation 
program. The staff is headed by Dr. C. 
I. Stanton, former deputy administrator 
of the U. S. Civil Aeronautics Adminis- 
tration, and Professor Richard H. Smitli, 
former dean of Aeronautical Engineer- 
ing at M. I. T. These men have organ- 
ized a complete engineering school for 
the Brazilian Government. 

6. Mechanical Engineers. The Depart- 
ment of Agriculture has sent to Cuba 
several mechanical engineers who are 
helping to develop the necessary ma- 
chinery for extracting fiber from the 
kenaf plant. Kenaf is an agricultural 
product developed by United States and 
Cuban scientists to replace jute. The 
agricultural phase of the work has been 


completed, but the machinery for proc- 
essing the fiber is not yet satisfactory. 
When this project is completed, the 
United States will no longer be dependent 
entirely on the Far East for this impor- 
tant type of fiber. 

7. Water Supply Engineers in the 
Amazon. The Institute of Inter-Amcri- 
can Affairs engineers have supervised the 
construction of about twenty municipal 
water supply plants in Brazilian towns 
along the Amazon. The Amazon Valley 
was completely lacking in pure water 
systems, and water-borne parasites had 
become the principal national health 
problem. I recently heard an interest- 
ing anecdote about the first of these 
water systems in the Amazon, which was 
constructed in 1943. It was built in a 
town of 2500 people, which served as a 
county capital. The engineers, in order 
to allow for population expansion, built 
the system to supply 4000 people. 
Within two years after the water system 
was constructed, people had moved from 
miles iiround into this town, and its 
])opulation had grown to 6000 people — 
fifty per cent greater than the water 
supply capacity. The plant had since 
been enlarged. Moreover, this town had 
been located for centuries on the bank 
of the Amazon, because everyone had to 
carry water in buckets from the river 
bank. Within one year after the water 
system was constructed, the population 
began moving inland from the river and 
the center of town now is almost two 
miles from the river, on higher and more 
healthful ground. That is what one 
Ameriban engineer can contribute to one 
foreign community. 

8. Training Engineers in the United 
States. Many of our federal agencies 
are conducting classes and individual 
training courses for technicians from 
Latin America. More than 2000 techni- 
cians and scientists have been brought to 
the United States under this program 
during the past ten years. Approxi- 
mately 400 of these were in various fields 
of engineering. Right now in Washing- 
ton there are training courses going on 
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lor Latin American engineers in the 
J Public Roads Administration, the Civil 
Aeronautics Administration, the Bureau 
of Reclamation, the National Bureau of 
Standards, the Coast and Geodetic Sur- 
vey, and the Public He.alth Service. This 
last agency is training sanitary engineers. 

9. London Science Staff- An entirely 
different kind of engineering activity is 
represented by the Science Staff in the 
United States Embassy at London. 

The Department of State has main- 
tained a Science Staff in the London 
Embassy for almost two years. This 
staff both acquires and gives information 
on a scientibc and technical nature. 

Engineering Participation 

Last year, from April 1948 to April 
1949, an engineer was the (yhiof Scien- 
tific Officer — Doan W. R. Woolrich, Dean 
of the College of Engineering, University 
of Texas. Ilis contribution to the work 
of the Staff was considerable, and is il- 
lustrative of the kind of assistance engi- 
neers will be giving to the Point Four 
program, as well as other U. S. foreign 
programs. He made a study of govern- 
ment sponsored research in the Depart- 
ment of Scientific and Industrial Re- 
search in Great Britain. He surveyed 
and appraised the Avhole system of engi- 
neering education, government and pri- 
vate, talking with officials in engineering 
schools and assessing the kinds of 
courses, methods of teaching, i-equire- 
ments for degrees, selection of students, 
and organization and management of 
engineering colleges. While in London, 
Dean Woolrich was a mein her of the 
U. S. Educational Commission in the UK 
administering the Fulbright program in 
Great Britain. 

Dean Woolrich also worked on a plan 
to promote Western Fmropean inter- 
change of unclassified industrial and 
agricultural technology now in possession 
of the governments participating in 
ERP. He cooperated with ECA and 
OEEC and with British and French 
government officials in developing the 
plan which has been accepted by the 


GEEC. Arrangements are now under- 
way to put the plan into effect. Ex- 
change arrangements are to be carried 
out by the countries among themselves. 
If successful, the project is likeiy to aid 
significantly in European economic re- 
covery, and to place the cooperating 
countries in a much stronger position to 
participate in the Point Four program 
than they otherwise would be. 

The best example I can recall of how 
the government and private enterprise 
work together in this field of lechnical 
cooperation is a story that came out of 
Afghanistan. In 1935, the Afghanistan 
Government sent to the Unit(*d States a 
student of engineering. Aftcn- he liad 
graduated from an .'Vmeric'iin engineer- 
ing school, the Bureau of Reclamation 
took him into its laboratories at Denver 
for nine months of training. Shortly 
after this student returned to Afghanis- 
tan, he was appointed Minister of I^ublic 
Works. When consideration arose in 
1942 for the construction of a major dam 
in Afghanistan, this fonn(‘r student 
asked the United States Government if 
it could send a survey engineer. The 
State Department arranged for a trip by 
Mr. Jack Savage of the Bureau of Rec- 
lamation, whom many ol' you know as 
the designer of Boulder Dam. Jack 
Savage spent only a month in Afghanis- 
tan, advising on the feasibility of the 
project. The Afghanistan Government 
then issued a series of contracts to United 
States engineering and construction 
firms, now aggregating many millions of 
dollars. 

Here in one sequence you can see th*' 
relationship of our program for foreign 
students, our training of foreign techni- 
cians in the United States Government 
agencies, our sending of technical ad- 
visers to other governments, and the role 
played by private American companies. 

As soon as these professional schools 
are established, it is found that the scien- 
tific training and particularly the lab- 
oratory work in the high schools is 
inadequate, and it is necessary to revise 
the high school curriculum. 
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In many underdeveloped countries we 
find that education has been restricted to 
the wealthy families who have a social 
repugnance for hand labor. They lack 
what Harold Lasswell calls “the dignity 
of overalls.” 

International Exchange of Student a 

One of the methods which the Ihiilcd 
States has attempted to use in ovoi com- 
ing this attitude is to recommend handi- 
crafts and shop work in the primary 
S('hools of a counti-y. We have tried to 
break down the social attitude towards 
manual labor at the youngest possible 
age. 

These educational i)roblems are funda- 
mental in any improvement to engine(*r- 
ing services in most backward countri(*s. 

This year the United States has had 
over 2;'5,000 foreign students enrolled in 
its universities. Approximately ,.5100 of 
these students were studying engineer- 
ing. That is over twenty per cent. 
Nearly all of these stud<‘nts have; been 
assisted at one time or another by our 
cultural ofTiccrs in the American missions 
abroad, or bj'^ our reception centers in the 
United States for assisting foreign visi- 
tors. The State Department is doing its 
best, within the limits of our university 
capacity, to stimulate both the quantity 
and quality of the foreign students. The 
most important contribution to this pro- 
gram, however, has been the excellent 
fellowship program and counciliiig serv- 
ices of the various universities, including 
our engineering schools. 

I believe we have been more successful 
in aiding foreign students to come to the 
United States than we have been in sup- 
plying visiting professors to institutions 
abroad. Under the Point Four program 
there will undoubtedly be a greater de- 
mand than at present for the sending of 
United States visiting professors of engi- 
neering to other countries. 

And this brings me to a subject of 
particular interest to members of your 
organization. 


I believe that the Point Four program 
will put a strain upon the available pool 
of skilled personnel in this country, in- 
cluding the engineering profession. The 
govenimont will be looking to its own 
stall, to private engineering companies 
and to universities to determine what 
outstanding engineers arc available for 
foreign assignment, and those who can be 
spared will be the first assigned. But I 
foresee in the second and Ihii'd and en- 
suing years a demand for personnel 
which will compel the United States to 
turn to its young college graduates to 
undertake assignments abroad. Many 
of our technicians in Latin America to- 
day are under thirtj" years of age. I be- 
lieve this is true of a majority of our 
sanitary engineers. 

This is a problem which should be of 
con<*erii to all of our professional schools. 
It means that some of our engineering 
students, to be i)roiierly prepared for 
their work, should have foreign languages 
and some “area studies.” Tt means that 
the counseling services of our universi- 
ties must become more familiar with the 
overseas oi)portunitics for college grad- 
ates. 

Such foreign assignments will be an 
all-around benefit to the United States 
and to the individual. The individual 
will be given experience far beyond his 
years, and beyond any opportunities he 
would have in the United States to exer- 
cise such broad authority at so young a 
l)eriod in his life. This in turn enriches 
the pool of trained man-power which the 
United States possesses, and gives our 
nation a richer experience in world af- 
fairs, which will enable us better to fill 
our new role in world leadership. 

I have heard it said that engineers con- 
tributed more to the winning of the war 
than any other profession. 

I foresee that the role of engineers in 
the program for peace, as laid down by 
President Truman, will be equally im- 
portant. 



Planned Individualism in Engineering Education’ 

By LIVINGSTON W. HOITSTON 
President of Pcnsselacr Polytechnic Institute 


Oil bolialf of the faculty, my col- 
leagues ill the administration and the 
members of the Board of Trustees, as well 
as personally, I am happy to welcome 
you to Rensselaer Polytechnic Institute. 
I hope that your visit will be both pleas- 
ant and profitable. 

Under any circumstances the annual 
meeting of the American Society for 
Engineering Education is a significant 
event. In the environment in which this 
gathering is being held it is especially 
significant. Today we meet not only to 
review the achievements of the year but 
also to commemorate a century and a 
quarter of continued progress in engi- 
neering education. In 1824 this institu- 
tion opened its doors on the banks of the 
Hudson not far from the building in 
which we are gathered this morning. 
Those of you who represent the colleges 
of engineering throughout the United 
States and Canada will therefore find 
this pilgrimage of more than ordinary 
interest. Those of you who represent the 
industries of America will, I trust, find 
it no less interesting. 

1 am particularly happy that the 
American Society for Engineering Edu- 
cation has chosen to hold its annual meet- 
ing this year in Troy and to join with us 
in the celebration of 125 years of unin- 
terrupted service. Although we at Rens- 
selaer Polytechnic Institute take a modest 
pride in its history, engineering educa- 
tion has always been a cooperative under- 
taking; and your own institutions share 
with us the traditions which we cherish. 

* Presented at the General Session of the 
A.S.E.E. Annual Meeting, Troy, N. Y., 
June 21, 1949. 


We are, therefore, proud that one of 
our graduates, DeVolson Wood, of the 
Class of 1857, was the first president of 
our first cooperative organization, the 
Society for' the Promotion of Engineer- 
ing Education, parent organization of 
the A.S.E.E. We aye likewise proud 
that another man of Rensselaer, Benja- 
min Franklin Greene, was the first in 
America to analyze the problems of engi- 
neering education and to foster a for- 
ward looking program on the basis of 
his analysis. To quote the Wickenden 
report, Greene developed “an educational 
discipline complete in itself, not narrowly 
utilitarian but adapted to the complete 
realization of true educational culture.’’ 

Greene was a practical man. He went 
to Europe first and studied the systems 
of engineering education there. Then on 
the basis of what he had observed, he 
developed his own program here, a pro- 
gram which has given American engi- 
neering education its distinctive form and 
character. In its essentials this program 
is still sound today. Since Greene’s day 
all colleges of engineering have con- 
tributed in some way to the development 
of engineering education. The Ameri- 
can Society for Engineering Education 
stands, therefore, as a symbol of a great 
cooperative venture in which we are all 
pioneers. 

Planned Coordination 

In the constitution of our society one 
of the purposes is stated as “the coordi- 
nation of institutional aims and pro- 
grams both among the schools and col- 
leges and in their joint relations with 
professional, educational and public 
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bodies. To me the important words 
here are ‘‘coordination” and “joint.” 
They suggest one of the things on which 
we must concentrate in the years ahead 
under the guidance of the A.S.E.Pl even 
more than we do now. Wo have reached 
a point where such joint planning be- 
comes essential. This is particularly 
true of our graduate and research i)ro- 
grams. Our job has been vastly compli- 
cated by the many new developments in 
science and engineering. There is a 
great deal to be done and there are 
enough of us to do it, but I submit that 
we are going to have a steadily increas- 
ing degree of coordination between our 
programs if we are to function at peak 
efficiency. I do not mean to imply a pro- 
gram of planned economy. 

Perhaps I can give this id<^a better 
focus if I give it a name. Let’s call it 
“planned individualism” — amonj^ our 
schools; or if you like, (*oop(u-ative com- 
petition. 

We all enjoy competition. It is one of 
the bases of our American culture. You 
might almost say it is native to our soil. 
The results of it are what still set us 
apart from other nations. Tt has made 
us great, Avealthy and powerful in indus- 
trial might. It has brought us to world 
leadership. It has given us tremendous 
responsibilities. But the blade of com- 
petition can cut two ways. One recalls 
the phrase, “cut throat” competition. 
That’s out of favor now, but when our 
fathers were growing up, young America, 
bursting at the seams, looked with awe 
and with some admiration at men whose 
business practic.<‘S would not pass muster 
today. 

So we have learned that certain kinds 
of competition can get us into trouble. 
Today we watch our competitive prac- 
tices, and when they proye unfair, we 
rule them out. 

We have learned that in times of na- 
tional crisis competition would work 
against the best intei'ests of our country, 
and then we have turned to such forms 
of planning as price control, for example, 


and the pooling of our industrial know- 
how. 

Competition Among Educational 
Institutions 

American educational institutions de- 
light in competition. We compete for 
students, for faculty, for money, for pub- 
lic favor, for industrial grants, for the 
support of x)hilanthropic foundations, 
and we compete on the playing fields. 
We arc competing for fame, and some- 
times the tyi)e of fame has a tendency 
toward the superhcial. It comes to mean 
anything that has a superlative “st” on 
the end of it. 

For example. School “X” allows the 
world to find out that it has the biggest 
(jyclotron; School “Y,” that it has the 
longest wind tunnel, another one has the 
best towing tank, another the most pow- 
erful telescope, another the largest en- 
rollment, another the biggest graduate 
school, another the ])rettiest co-ed, and I 
should certainly add iicrc, still another 
the best lacrosse team. 

We hire specialists in public relations 
to make sure that our alumni and the 
rest of the world know how many “st’s” 
we can claim. 

All these things I have been mention- 
ing are part of our competitive system. 
Most of it is healthy, but some of it can 
be harmful. Part of it is superdcial, 
and that doesn’t matter very much, but 
some of it is basic, and that does matter. 

Now I would like to recall what I sug- 
gested a few moments ago — what I called 
“planned individualism,” or, if you pre- 
fer, cooperative competition. With a 
deep bow in all directions I would like to 
.submit that no one of us is really the 
engineering school of America and in so 
far as we consciously try to earn the 
reputation of being that school, we run 
the danger of spreading ourselves too 
thin. There is manifestly far more for 
us to do than any one of us can accom- 
plish alone. No one engineering school 
can be all things to all men. There can 
never be such an engineering school. 
Every school has some significant con- 
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tribution to make. The more we learn 
in our respective fields of concentration 
the more apparent this becomes. At- 
tempts to satisfy all our potential cus- 
tomers, to meet the demands of every 
type of p:raduate student who comes to 
our doors will leave us in the somewhat 
unstable i)osition oC Stephen l^oacock’s 
hero, Guido the Gimlet of Ghent. As 
you recall, at one point Guido ‘‘leaped 
on his horse and rode olT in all dii’octions 
at once.” 

It is a commoni)lacc to say that science 
and eng^ineerinfj become jiiore and more 
a matter of team work. Within our re- 
spective graduate schools at this moment 
we each undoubtedly have teams made 
up, for instance, of an electrical engineer, 
a metallurgist, a biochemist, and an 
aeronautical engineer, working on a com- 
mon problem which none of them could 
solve alone. Would it not be possible to 
develop an even greater measure of team 
work between the schools themselves. 
Steps toward this end have been made 
through the A.S.K.K. 1 am raising the 
question of whether it is not time to co- 
ordinate our program even further- -in 
cooperative competition. 

Obviously, what I am recommending 
applies mostly to graduate schools and 
research programs. It is in them that 
we run the danger of needlessly dupli- 
cating each other’s efforts, of wasting 
time and money and personnel. 

Please don’t get the idea that I am ad- 
vocating regimentation of curricula to 
the point wdicrc each school is arbitrarily 
allotted its particular fields of concen- 
tration. Such a concept is abhorrent to 
us all. I am simply suggesting that we 
could work out a voluntary program of 
planned individualism — and I stress the 
work “voluntary” — which could insure 
that we use our facilities, and our facul- 
ties and our funds to best advantage. 

Industry -College Cooperation 

I believe a further measure of coopera- 
tion is possible among us, particularly as 
it pertains to the support that American 
education must have from American in- 


dustry. Some progress has already been 
made under the auspices of the A.S.E.E., 
as well as by individual colleges. I be- 
lieve that more is possible and vital. I 
bedieve that American industry,# if once 
properly educated, will come to recognize 
the extent of its responsibility to our 
scientific and engineering colleges, and 
will then act favorably on that recogni- 
tion. It has not done so to date. That 
it hasn’t is our fault. We have taken 
our story as individuals to individual 
companies. The job ahead of us is the 
education of all industry. This educa- 
tion of industry should be accomplished 
by a joint effort on our part and not 
piecemeal by each of us as individuals as 
we seek our special subsidies for our own 
jirojccts. I believe that industry will 
welcome a comprehensive presentation of 
the matter which reflects the problems 
common to us all. I believe that Ave 
could then work out with industry a vol- 
untary plan under which wc would have 
a more equable and particularly a more 
efficient use of industry’s support, and 
I believe that tis a result of this coopera- 
tion the support would be vastly greatc*r. 

You have been given a little brochure 
with a red border at the top called 
“American Industry and the Colleges of 
Engineering.” This is a survey made by 
Rensselaer, and the fact that each of you 
has a copy should indicate that it was 
made for the benefit of all. I have no 
dou))t others of you may have made the 
same sort of survey in the past — or were 
perhaps contemplating something like it 
for the future. I hope it Avill benefit 
you as we hope it will benefit us. In 
any event, here it is for such use as we 
care to make of it. It doesn’t give all 
the answers and it can’t promise 100% 
accuracy. No questionnaire can fail to 
reflect the type of answer sought, as 
many of our eminent pollsters were quite 
ready to admit on the morning of last 
November 3rd. 

Be that as it may, this industrial sur- 
vey is very encouraging, to me. The 
questionnaire was sent to the presidents 
of our great industrial firms and for the 
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part it was the prcsidonts who an- 
swered it, usually in their own hand- 
writing. In replying to one of the 
(juestions, two-thirds of the more than 
550 respondents stated that they believed 
business and industry should help the 
schools of science and engineering to a 
greater extent than they do now. 

T construe this as a downright invita- 
tion. T believe it is a project which fits 
admirably into the prograjii of our so- 
ciety. If we caji edu(*,ate American in- 
dustry as well as we educate the engineers 
who are its life-blood, neither we nor in- 
dustry need have any fears for the 
lutiire. A whole industry has frequently 
banded together to tell its story to the 
general Usually when it has 

aeded together in this manner, the results 
sought for were achieved. 

With the ever mounting cost of labora- 
tory equipment and with the growing 
complexity of our research programs, 
engineering education needs a solid block 
of financial support. Many of us believe 
that if this support were fortlu'Cining 
from the National Government, serious 
restrictions on our institutional freedom 
would result. I believe that we can ob- 
tain that solid financial support which 
we need without large amounts of gov- 
ernment aid and a conliiiuing drain on 
the Federal Treasury. 


Jjegislati rc Requirements 

Congress should be persuaded to liber- 
alize our tax procedure because many 
people with medium to large incomes 
just cannot afford to continue the gener- 
ous support of education practiced a few 
years ago. Let us cooperate to help 
bring back this private form of educa- 
tional support. 

We must further, as a grouj), tell in- 
dustry of our situation, our aims and our 
needs. And then we as individuals must 
seek out those industries which we can 
serve and whi(‘h can best take advantage 
of working with us. 

I congratulate this Society for the 
choice of the theme of this meeting - 
Partnership with Industry. I am certain 
that through the full realization of that 
theme ve can achieve an educational 
program which will usher in an age of 
Health and Abundance for all peoples. 

We are indeed honored that you are 
here to help coi>imemorate the 125th anni- 
versary of the founding of Rensselaer 
Polytechnic Institute. 

Again, may I tell you how glad we are 
to have you with us at this time. This 
is your convention — we want it to be both 
pleasant and profitable — aiid we will try 
our very best to make it so. 


E.CR.C. Review of Current Research Available 


A compilation of the titles of all cur- 
rently-active research projects in engi- 
neering at the 82 institutions which are 
members of the Engineering College Re- 
search Council has been announced by the 
Council. The volume, published under 
the title Review of Current Rescarclf and 
Directory of Member Institutions, con- 
tains nearly 200 pages of data on re- 
search projects and policies. More than 
4000 project titles are listed, and all are 
covered in an index of research project 
subjects. 


Copies of the Review, which is com- 
piled biennially by the Council, have been 
supplied to the libraries of all institu- 
tions which hold membership in the Engi- 
neering College Research Council. Mem- 
bers of the Society may obtain personal 
copies for $1.25 each, approximately 
cost; the book is regularly available to 
non-members for $1.75. Ordt3rs should 
be addressed to Mr. John P. W’eber, As- 
sistant Secretary of the Research Coun- 
cil, at the College of Engineering, State 
University of Iowa, Iowa City, Iowa. 
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Equality of educational opportunit 3 '^ 
has always been one of the fundamental 
ideals of American democracy. Starting 
with the constitution of the United Stjitcs 
of America and the Bill of Rights as a 
foundation, there hfis been steady prog- 
ress toward making this ideal a reality. 
During the past half century the enroll- 
ment in colleges has increased tenfold 
from 250,000 in 1900 to 2,400,000 in 
1949. This increase is evidence of our 
belief that education plan's an important 
role in the progress of American democ- 
racy in war and in peace. The validity 
of this belief in the value of education is 
supported by the results of a survey 
made recently by Dr. Harold F. Clark of 
Columbia University, which shows that 
there is a close relationship between the 
economic and social well-being and the 
educational level of a people. 

In the broad sense, education includes 
all experience, all learning, all growth, 
and all self-development. In itself it is 
neither good nor bad; it can lead an indi- 
vidual upward and forward, or down- 
ward and backward. The danger is not 
that we may have too much education, 
but that we may obtain the wrong kind. 
To provide the right kind and the right 
amount of education for each citizen is, 
therefore, vitally important. There is no 
saturation point in wise education. Edu- 

* Presented before the Committee on Re- 
lations with Industry at the Annual Meet- 
ing, Troy, N. Y., June 22, 1949. 

Grateful acknowledgment is made to the 
members of the A.S.E.E. Committee on Re- 
lations with Industry and to approximately 
two hundred industrialists and businessmen 
for their helpful suggestions. 


cation must load tho way if we believe in 
that old axiom, “What we want in the 
nation, we must first put in our schools.” 

Mr. J. Edgar Hoover, Director of the 
Federal Bureau of Investigation, esti- 
mates the cost of crime at seventeen 
billion dollars annually. (The human 
suffering caused by crime cannot, of 
course, be measured in dollars and cents.) 
Crimes are committed by those who have 
become anti-social and destructive as the 
result of the wrong kind of education 
received in the homes, the churches, the 
schools, and the workshops of the na- 
tion, and from the movies, the press, the 
radio and television. Would it not be 
wise to spend for the right kind of edu- 
<*ation at least a portion of the seventeen 
billion dollars which is now lost annually 
because of crime? How much, in terms 
of dollars and cents alone, would it be 
worth to the nation, the state, and the 
c^ommunity, as well as to industry and 
business, if each individual were taught 
to be honest, reliable, ethical, loyal, well- 
balanced mentally, socially, spiritually, 
and physically, willing to work hard and 
enjoy it, well equipped for his work, and 
well trained as a self-sustaining and con- 
tributing member of a free and changing 
society? 

Qualify Education is Costly 

Wc need more than “quantity” educa- 
tion; we need “quality” education as well. 
The survival and progress of our nation 
depend on the quality of the educational 
system. It is bound to take a large 
amount of money to finance quality edu- 
cation, but we should always remember 
that education is the best investment we 
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call make if we wish to offer a greater 
degree of equality of opportunity for 
the youth of each succeeding generation. 

One of the important functions of 
modern education is to assist the people 
of the country to use wisely the re- 
sources and opportunities at their dis- 
posal. Throughout the years the objec- 
tives of quality education have become 
broader and broader. Little by little, 
step by step, the complexities of modern 
life have forced an ever-widening field 
of activity upon the schools. During 
the war and since the war, the institu- 
tions of higher learning have played an 
important part in the tremendous task 
of educating the youth of this nation for 
good citizenship, with all its implications. 
The financing of this ever-expanding 
educational jirogram has been a problem 
of increasing consequence. 

The beneficiaries of the right kind and 
the right amount of education are not 
only the individuals who receive it but 
also the nation, the state, the community, 
and every member of the community; 
and, specifically, every employer. The 
beneficiaries of quality education should 
be willing to assume their share of re- 
sponsibility for its moral and fimuicial 
support. 

The unprecedented demand for lngli(*r 
education since the war finds most of the 
eighteen hundred colleges and universi- 
ties in the United States understaffed, 
underliouscd, underequipped and under- 
financed. An estimated 2,400,000 stu- 
dents registered for the scholastic year 
1948-1949 are accommodated in an edu- 
cational plant designed to serve a maxi- 
mum of approximately 1,600,000. The 
United States Office of Kducation esti- 
mates that attendance by lOoO will ap- 
proach 3,000,000 students. 

Post-war enrollments have been in- 
flated, partly by the return of veterans 
who had deferred their ‘‘schooling, and 
partly by the encouragement given to 
veterans under the G. 1. Bill to attend 
college. While some temporary leveling 
off in enrollments is looked for in the im- 
mediate future, other forces than the 


G. I. Bill are expected to keep college 
attendance at a high level. Among these 
forces are scholarships, fellowships, and 
ever-growing interests in higher educa- 
tion. 

Causes of Financial Dilemma 

Permit me to list some of the reasons 
for the financial dilemma now facing the 
colleges and universities: 

I. Enrollments have increased approxi- 
mately W0% 

The present enrollments are ap- 
proximately twice those of pre-war 
years. Teaching staffs as well as 
the laboratory and physical plant 
facilities arc inadequate to do 
justice to this great increase in stu- 
dents. 

A. The colleges must increase 
their staffs 

Because of shortage of funds 
and because of lack of trained 
teachers, it has not been pos- 
sible to add enough staff mem- 
bers to give maximum service 
to the stud(mts. The teaching 
staff has been and is under- 
paid and overworked. It 
must be realized that teaching 
is largely an art and as such 
must be individualized by in- 
sistance on small classes and 
teaching loads sufficiently low 
to permit the teacher to know 
and understand his students. 

B. They must increase their li- 
brary and laboratory facilities 
Libraries should be adequate 
to accommodate the increase 
in enrollment in both the 
undergraduate and graduate 
programs, and the increase in 
faculty. 

Although laboratories and 
classrooms are used in many 
institutions from early in the 
morning until late at night, 
additional laboratory facilities 
are needed. 
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C. They must increase other 
physical plant facilities 

JI. Current economic conditions have 

created urgent problems 
The devaluation oC the dollar has 
allected salaries and the prices of 
labor and materials, thus adding to 
the financial problems. 

A. The colleges should increase 
the salaries of staff inenibers 
The teachers have been loyal. 
This loyalty should be re- 
warded as soon as possible by 
reasonable increases in salar- 
ies and a d(‘crease in teaching 
load. The iiec^l for increase 
in salaries is aggravated by 
two important factors: 

1. Living c(»sts and taxes 
have increased 
The members of univer- 
sity staffs were already 
underpaid. Salaries must 
be raised to meet the in- 
crease in living costs and 
taxes. 

12. Competition to obtain and 
keep competent staff 
members is keen 
Colleges and universities, 
industries, and businesses 
arc all competing. 

B. Grants, gifts, and bequests 
have decreased in number and 
amount 

As living costs and taxes in- 
crease, grants, gifts, and be- 
quests, especially from individ- 
uals, have decreased in num- 
ber and amount. 

C. Income from endowment funds 
has decreased 

The interest rate on securities 
reached an all-time low dur- 
ing the war years, and has in- 
creased but slightly since the 
war. 

D. Increased cost of labor and 
material hampers both new 
construction and maintenance. 


Present building costs are 
about three times those of pre- 
war costs for the same space. 
Because of the increase in the 
cost of labor and material, the 
need for additional new build- 
ings can be met only by a 
large increase in funds for new 
construction. 

In order to keep the physical 
plant in a good state of repair, 
constant work is necessary ; 
and maintenance costs have 
increased at least 100%. 

K. The costs of books, laboratory 
suppliifs, and oilier supplies 
have increased 

III. Post-war adjustment has created 
fart her problems 

A. Maintenance of physical plant 
had to be deferred during the 
war years 

Because of the shortage of 
labor and materials, much of 
the iiiaintciiance of physical 
plant facilities was deferred. 
This accumulation of mainte- 
nance projects has now 
reached an all-time high. 

B. New construction was post- 
poned during the war 
Because of the shortage of 
labor, materials, and funds, 
new construction during the 
war was reduccaJ to a mini- 
mum. 

IV. Educational services must be ex- 
panded to meet the needs of the 
world today 

A. Research activities must in- 
crease 

If research is all-important in 
time of war, it is ecjually im- 
portant in time of peace. If 
this nation is to hold its place 
in the sun, the colleges must 
carry on more and more pure 
and applied research. Re- 
search laboratories, special 
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equipment, iirul research spe- 
cialists are iiocessai-y. 

B. The graduate program must 
be expanded 

As our economy becomes more 
and more complex, we need 
increasing numbers of highly 
trained specialists educated 
and developed in the graduate 
schools. An adecpiate gradu- 
ate program is costly. 

C. An adequate counseling pro- 
gram is necessary 

If education is to pi'ovidc the 
right kind and the right 
amount of education for each 
individual, it is a])solutely 
necessaiy to have an adetpiate 
counseling and vocational 
guidance program in higher 
education as w(*ll as in our 
secondary and even elementary 
schools. 

D. Better public relations with 
business, industrial, and labor 
organizations must be main- 
tained 

In order that the (Mlucalion 
provided for tin* sludents may 
be practical as well as theo- 
retical, the colleges and uni- 
versities will have to spend 
more money in keeping the 
members of the teaching stafU 
in close touch with otf-campus 
organizations. This involves 
funds for stall travel and fre- 
quent leaves on pay for visits 
to other institutions, advanced 
study, and work in industry 
and business. Staff members 
should be encouraged to work 
in industrial and/or business 
organizations for a semester 
or two every three or four 
years. 

Sources of Funds 

If the beneficiaries of the right kind 
and the right amount of education are 
expecting the colleges to do a good job 


for them, adequate funds must be pro- 
vided from one or more of the following 
sources : 

1. Tuition and fees. The amount of 
the tuition amj foes varies greatly among 
the colleges. The tuition and fees may 
have to b(^ increased in some colleges and 
decreased in otheu's. In most instances 
the individual student bears this cost. 
Vet the student’s tuition and fees rarely 
pay for as much as half the cost of his 
education. 

2. Endowments. Drives are being 
planned, especially by the private col- 
leges, to increase the endowment funds. 
The colleges will have to depend a great 
deal on an increase of donors of small 
gifts, and on the possibility of an increase 
in interest rates. 

3. Communilff aid. Since the com- 
munity is a top beneliciary oi' the (piality 
education of its members, it should as- 
sume its due share of moral and linancial 
support of the local college. Too many 
communities that are able to support 
their own colleges oft(*n ask for federal 
aid, thereby asking other communities to 
help carry their res[)onsibilities. 

4. State aid. Since state universities 
rarely have endowment funds, they must 
dej)cnd upon state appropriation for the 
major part of their support. Yet it is 
difficult to obtain adequate approprm- 
tions for the effective operation of the 
state universities from state appropria- 
tions alone. 

5. Federal aid. At pi-esent federal aid 
is ])rovided for the veterans who qualify 
under the G. F. Bill of Bights and for 
certain nation-wide areas of training and 
research that arc of special importance 
to the country. The Federal (jovernment 
pays for the direct cost of education of 
those veterans who qualify under Pub- 
lic Law 346 and Public Law 16; the 
‘^direct cost” is approximately sixty per 
cent of the total cost. The decrease in 
G. I. enrollment will reduce the income 
from Federal funds to such an extent 
that the colleges will have to look else- 
where for additional funds. Several 
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bills are now before Congress providing 
for a great expansion of Federal aid, 
which some individuals think might be 
the beginning of Federal control of our 
educational system. 

The land-grant colleges and universi- 
ties have been the beneficiaries of Fed- 
eral aid for higher education for over 
seventy-five years, and at no time has 
this involved dictation on the part of 
the Federal Government. During the 
1930's many colleges and universities 
were able to construct new buildings be- 
cause of the financial aid from the Public 
Works Administration. These grants 
did not imply Federal control. Federal 
aid for specific nation-wide programs of 
training and research has been made 
available during the past sovoi-al years 
to certain colleges and universities, with 
little or no Federal control. Federal aid 
to education is now requested by certain 
persons and groups because of: (1) the 
vanishing American dream of proper 
schooling for all who arc qualified; (2) 
the inequalities of the income, or wealth, 
of various sections of the nation; and (3) 
the inadequacy of funds for education 
available from other sources. 

Other persons and groups arc opposed 
to increased Federal support of higher 
education because they fear the possibil- 
ity of Federal control of education. The 
statement which follows is from a speech 
that General Dwight 1). F^isenhower made 
in Albany, New York, on October 15, 
1948: 

Because I believe that the Federal Gov- 
ernment has no right to tax money out of 
our pockets and give it back to us without 
some form of supervision, therefore, I say 
that they cannot give federal money for 
the support of higher education. When 
federal money comes into that field, we are 
entering a dangerous situation. 

6. Aid from industry and business. 
Many industries and businesses have pro- 
vided some financial aid to colleges. 
Many would do much more if it were pos- 
sible under state and national laws. In- 
dustries and businesses have made funds 


available: (1) to competent and needy 
students in the form of scholarships and 
fellowships; and (2) to the qualified col- 
leges for educational and research proj- 
ects. 

7. Aid from other sources. Other or- 
ganizations, such as trade associations, 
foundations, institutes, and labor groups, 
hjive contributed to education. These or- 
ganizations should be encouraged to con- 
tinue to do their part in the over-all pro- 
gram of quality education. 

Cooperation of Industry and Business 
with Education 

Because of the extensiveness of the 
topic, “The Financial Dilemma Facing 
the Colleges,” the discussion must be lim- 
ited to one phase of the problem. I 
should like to consider with you one 
source of the colleges’ financial dilemma 
which I think is especially important: 
the stake that industry and business have 
in education. 

Colleges and universities, both private 
and public, which have rendered recog- 
nized service to industry and business 
have enjoyed a cordial relationship with 
a large number of industrial and business 
organizations throughout the years. Edu- 
cational institutions report very favor- 
ably on cooperation with industry and 
business and look upon it as a two-way 
process. They are prone, of course, to 
stress the services which they are pre- 
pared to render industry and business. 
But corporations which have worked 
with colleges and universities are also 
favorably disposed toward cooperation. 

Most of the industrialists and business- 
men are more or less aware of the finan- 
cial problems confronting higher educa- 
tion, and many of them are asking 
questions such as the following: 

1. Which colleges deserve financial as- 
sistance? 

2. Can recognized accrediting agen- 
cies help to classify colleges? 

3. Should preference be given to lo- 
cal institutions?^ 

4. How much money is needed? 
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5. From which sources should funds 
be provided? 

6. How much should each industrial 
and business organization contrib- 
ute to supplement the income from 
other sources? 

7. In what form or forms would 
financial aid be most effective? 

8. Should there be restrictions on the 
funds donated? 

9. Will the obligation be a continuing 
one? 

10. How ai-e the funds to be adminis- 
tered ? 

The several institutions of higher 
learning, both j^rivatc and public, had 
better be prepared to be examined by the 
practical and realistic industrialists and 
businessmen. Each college should put 
its house in order and be able to give a 
constructive answer to the following 
questions : 

1. How great is the future demand 
for the kind oL* persons being edu- 
cated by this and similar colleges? 
Are the undergniduatc curricula 
overspecialized ? 

2. Docs this college operate on sound 
financial and academic policies? 

3. Does it make maximum use of 
classrooms, laboratories, and other 
facilities on the basis of space and 
time? 

4. Does it provide each of its students 
with friendly and helpful service 
and an individualized and human- 
ized educational program, gauged 
to his preparation, learning rate, 
aptitudes, interest, and capacity, 
so that he can make the progress 
of which he is capable under ex- 
perienced and inspired leadership? 

5. Does it improve and develop each 
student who is admitted regardless 
of whether he remains in the col- 
lege one or two years" on a termi- 
nal program or four years on a 
program leading toward a degree? 

6. Is it vitalizing its students with a 
motivating, active interest in and 
concern for the meaning of Ameri- 
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can freedoms and the responsibili- 
ties of good citizenship? 

7. In which specialized fields is it 
adequately equipped to carry on 
research? 

8. Is it well organized and adequately 
supervised? 

9. Does it have a high grade, active, 
growing, and adequate teaching 
faculty and scientific research 
staff? 

10. Docs it have exceptional staff 
members in the key positions? 

11. If this college is overexpanded 
and/or overstaffed, how shall this 
situation be remedied? 

12. Does this college have definitive 
plans which justify future expan- 
sion? 

13. Does it enjoy the respect of indus- 
trialists and businessmen? 

Attitude of Industrialists 

If the colleges do their part well, then 
tlH‘ further question is — What is the atti- 
tude of industrialists and businessmen 
toward tM)lleges in need of financial sup- 
port? Permit me to quote several dis- 
tinguished men who have the reputation 
of understanding the problems confront- 
ing industry, business, and education. 

Mr. Laird Bell, an attorney of national 
repute, said in a recent address: 

If education doi's its part well, industry 
ill contributing to education benefits both 
itself and education. This is, I believe, 
amply demonstrated by the fact that some 
twenty concerns, headed, incidentally, by 
the oil companies, have subscribed $3,000,- 
000.00 over a 5-year period for work in pure 
science in the Nuclear Institute of tlu; 
TTniversity of Chicago. The National In 
dustrial Conference Board has made a num- 
ber of studies of corporate contributions. 
They found that 71 of the 100 largest man- 
ufacturing corporations gave over 16 mil- 
lion dollars to charity in 1947, while half 
of this went to community purposes and 
only a little over 2 millions went to educa- 
tion.i 

1 BeU, Laird (Chmrman of the Board of 
Trustees, University of Chicago): “Co- 
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Mr. Frank W. Abrairis, Chairman of 
the Board of Standard Oil of New Jer- 
sey, in a recent address ai'knowledgcd the 
debt that business and industry owe to 
education. He said in part: 

If business and industry could not draw 
upon a large reservoir of educated man- 
power, they would be li:indicai)j)ed iii every 
phase of tlieir oi)eratioiis. American edu- 
cation does a job for business and in- 
dustry. If our hope of an advancing 
American economy involves reducing costs, 
iiicrcnsing individual productivity, and de- 
vising better Avaj^s of doing things, wo. must 
consider that we have a major interest in 
helping American educators in their work .2 

It is my personal opinion that the i>eace, 
prosperity, and security of this nation may 
depend as much on the Avay we treat our 
teachers and our religions lead(‘rs as it does 
on any other single influence. We believi* 
that the individual is Important and should 
always come first, (^olleges and universities 
are today more ami more hxddng to busi 
ness and industry for help — and I think 
they arc right in doing so. More ami more 
the corporate individual is being asktsl to 
assume some j)art of the ia*sponsibilitv that 
the i)rivaic individual is not so nell situ- 
ated to carry Avith present tax<*s and sur- 
taxes — and L think it is interesting and 
significant that corporation giving to Aari 
ous forms of j)hilanthroi)y has iiicreasi*d 
tenfold in the past decade. I believe that 
tlie Avill to contribute exists \’erv Avidoly 
today in the field of business and iiidusti-A, 
but I find that very few ]»eople (among 
them very foAv educators') are aAxan* of the 
substantial obstacles to giving which the 
hiAV puts ill the path of the i)ubUc spirited 
corporation inanagcnuMit.'-' 

Mr. John L. McCafln^v, ib-esident of 
International Harvester Company, de 
clarcs that in education business has a 

operative Planning for Education ami In- 
dustry." Address deliA’ered before the. 1948 
Texas Personnel Conference, NoA’ember 5, 
1948. 

2 Abrams, Frank W. (Chairman of the 
Board, Standard Oil Comjiany of New Jer- 
sey) : "IIoAV Can American Business Ilelji 
American Education?" Address delivered 
before the Thirty-fifth Annual Meeting of 
the Association of American Colleges, Jan- 
uary 11, 1949. 


'^legitimate business interest at stake.” 
In a recent address he said: 

If Ave are to maintain and expand our 
educational system, Ave must do more than 
offer good wishes. We must giv^ financial 
support to the limit of our abilities. We 
must give assistance by every other means 
])Ossible. 

Aside from our interest as indmdual 
citizens, avc have a legitimate business in- 
terest at stake. Every busim'ssinaii today 
needs to know ctiongh about the society in 
Avhicli he* lives and operates so that he can 
follow its changes intelligently, adjusting 
himself and his business to changing times, 
and making sure that his business serves 
its most usefnl purpose for society.^ 

Dr. Frank B. JoAvott, President of the 
* / 

National Academy of Sciences, has said: 

I urge that income tax credit under dis- 
cussion be formulated in terms sufficiently 
broad to include private gifts to all agen- 
cies of higher learning, as Avell as to all 
lines of research and investigation carriefl 
on AA'ith them. This suggests as an initial 
goal a sum of 70 million dollars, which is 
less than 3% of the tax reduction now in 
conlomidation for 1047-48. And Avhon con- 
tributions from corporations are talnm into 
account, the sum that is required from 
private givers becomes truly a very minor 
quantity in comparison ArAutli tax reduction. 
My proposal then is — that of the shortly- 
to-bc-establishcd tax reduction, Congress in 
effect channel approximately 2 to 3% to 
American scholarship, by the expedient of 
tolling the taxpayer th.at he will get full tax 
credit (Avithin limits to be set) for what- 
OATr contribution he makes to educational 
and scientific agencies. If he chooses not 
to make such a contribution, he may expect 
the tax collector to demand an equal sum 
of money.-* 

3 McCaffrey, John L. (President of the 
lateriiatioiial Harvester Company). Ad- 
dress deiiA’cred before the Convention of the 
American Bankers Association in Detroit, 
Michigan, September 29, 1948. 

4,TcAVPtt, Frank B. (President, National 
Academy of Sciences) : "The Case for Con- 
tinued Private Support of Fundamental 
Science," March 11, 1947. Presented be- 
fore the Committee on Interstate and For- 
eign Commerce, Washington, D. C. 
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The following resolution was adopted 
at the 1948 Congress of American Indus- 
try and the National Association of Man- 
ufactures : 

The 53rd Congress of American Industry 
emphasizes industry's interest in education 
and calls upon all employers to initiate and 
promote closer tics hetween industry and 
education in their own communities^ to give 
active leadership and personal support to 
the maintenance of adequate educational 
facilities and the compensation of teachers 
oil a basis which is consistent with their 
professional stature.^ 

Nature of Fimuici.nl Aid ■ 

There seems to be rath(*r general agree- 
ment among the industrialists and busi- 
nessmen that they want to render moral 
and financial support to worthy institu- 
tions of higher learning. Such assistanc(i 
would be cxtrejnely helpful to colIeg(‘s 
and universities, both private and public, 
in supplemental support of their wide 
T’.jjge of activities in education, research, 
.nul public service. Many of the indus- 
trialists and businessmen have asked for 
suggestions on ways in which corpora 
tions and businesses may hedp finance 
sound education. The following moans 
of assistance to colleges are offered for 
favorable consideration : 

I. Fellowships and y rants. 

1. Funds for basic and applied 
research. 

2. Funds for research fellowships. 

3. Provision for research e<iui])- 
nient and materials. 

4. Loans of equipment and scien- 
tific apparatus. 

JI. Scholarships. 

1. Undergraduate scholarships 
given as outright and unre- 
stricted gifts. 

2. Scholarships: 

a. For employees. 

B Besolutloii adopted at the 1948 Coiigresa 
of American Industry, National Association 
of Manufacturers, The Waldorf-Astoria, 
New York City, December 1, 2 and 3, 1948. 


b. For children of employees. 

c. For individuals in the com- 
munity. 

lir. Loath funds. 

1. To woi’thy and needy students. 

2. To w'ortliy and needy faculty 
members. 

IV. Outright and unrestricted gifts. 

\ . Services to professors. 

1. Employment of professors at 
salaries they receive plus an 
extra amount to take care of in- 
creased family expenses: 

a. During summer vacation. 

b. During leave of absence. 

2. (iroater use of college professors 
as consultants. 

3. Teacliing fellowships. 

4. Aw'ards to professors to stimu- 
late good teaching. 

f). Opportunities for professors to 
visit plants at company expense. 

6. EsLablislimeiit of schools for 
professoi’s within the plants, to 
teach teachers how business 
really runs on a free enterprise 
basis. 

VI. Services to students. 

1. Employment of students dur- 
ing summer vacation. 

2. On-the-job training in connec- 
tion with college work. 

3. Opportunities for student 
groups to visit i)lants. 

4. Special awards to students, par- 
ticularly in activities which 
stimulate inventiveno.ss and self- 
expression. 

VIL Services to prospective students. 

1. Promotion of interest in cduca- 
cation among qualified high 
school students by local indus- 
tries and businesses. 

YIII. Machinery and equipment. 

1. Donations of machinery and 
equipment for laboratory and 
classroom work. 
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2. Loans of machinery and equip- 
ment for laboratory and class- 
room work. 

3. Discounts on machinery and 
equipment sold to colleges. 

IX. Teaching aids. 

1. Gifts and loans of educational 
illms and exhibits. 

2. Provision of material for text- 
books. 

3. Provision of pamphlets describ- 
ing production techniques, 
product specifications, and per- 
sonnel requirements. 

X. Company specialists. 

1. Loans of research specialists to 
universities and colleges for sci- 
entific lectures. 

2. Loans of production specialists 
for lectures on manufacturing. 

3. Loans of personnel specialists 
for lectures on industrial rela- 
tions. 

4. Loans of administrative special- 
ists for lectures on company 
policy. 

XI. Extension service. 

1. Assistance in organizing exten- 
sion classes. 


2. Provision of facilities for ex- 
tension laboratories and class- 
rooms. 

3. Cooperation in providing post- 
graduate programs for employed 
college graduates. * 

The right kind of colleges and univer- 
sities, both private and public, which 
show leadership, imagination and initia- 
tive, will give the most efficient service to 
their students with whatever funds are 
available. The increasing waste of our 
intellectual resources can be avoided only 
through the use of additional funds. 
Funds from the communities, churches, 
states, individuals, unions, trade associa- 
tions, institutes, foundations, and federal 
government support ift emergency and 
for certain areas of training and research 
of a national scope, supplemented by 
whatever funds industry and business 
wish to invest in education, should make 
it possible to provide the right kind and 
the right n mount of education to each 
citizen. We shall pay disastrous penal- 
ties if educational neglect is continued. 

Colleges and universities welcome and 
appreciate a growing recognition on the 
part of industrialists and businessmen 
that a progressive educational .system has 
been, and will always continue to be, vital 
to our American business and industry. 


College Notes 


The Foundry Educational Foundation, 
which conducts a college level educational 
program for the entire foundry industry 
in seven engineering schools, will expand 
its program to include five more colleges 
in 1950. During its first three-year 
cycle, the Foundation awarded 148 schol- 
arships of one year each to 102 students, 
some of whom received moi-e than one 
unit. 

The Foundation’s program is in effect 
at Massachusetts Institute of Technology, 
Cornell University, University of Wis- 
consin, Case Institute of Technology, 


University of Cincinnati, Northwestern 
University, and the University of Ala- 
bama. Next year it will include Ohio 
State University, Purdue University, 
Michigan State College, Pennsylvania 
State College, and the University of Mis- 
souri School of Mines and Metallurgy. 

Paul R. Trumpler, of Olean, N. Y., 
has been appointed professor of me- 
chanical engineering at Illinois Institute 
of Technology, Professor Frank D. Gar- 
vin, director of the department, announced 
today. 



Engineering Mission to Latin America* 


By S. S. STBINTBERG 

DciHij College of Enginccrino, University of Maryland 


This paper is a sequel to the one en- 
litled “Engineering Education in Latin 
America” (Journal of Enginekring 
IOducation, Vol. ‘Mj Xo. 4, December, 
1946). The lirst pfi])cr described the 
writer's observations on a tour during 
the summer and fall of 1945 through 
twelve of the rej)ublics of Latin Ameri('a 
under the auspices of the IJ. S. Depart- 
ment of State. The present paper pre- 
sents similar observations during the 
summer and fall of 194S under the same 
auj)]>ices and <'overs the eight remaining 
countries south of our boi-der. This 
engineering mission to Latin America 
was the first ever undertaken to determim; 
by personal observation the status of engi- 
ncei'ing education, the engineering profes- 
sion, and engineering projects, in all 
twenty other American republics. On 
both tours, the write.r was ])rivileged to 
serve as the official rej)i-esentative of the 
engineering schools as well as of the engi- 
neering societies of the Tiiited States to 
the correspomling groups in the Latin 
American countries. 

* Paper presented at the 57th Annual 
Meeting of the American Society for Engi- 
neering Education, Troy, Now York,' June 
20-24, 3949. 

Editor’s Note: This is the second paper 
by Dean Steinberg resulting from his mis- 
sion as onr Society *s Ambassador of Good 
Will to the W other American republics. 
The success of his ambassadorship is indi- 
cated by the fact that during the course of 
his travels he was named an honorary pro- 
fessor of eight Latin American national 
universities and an honorary member of an 
equal number of engineering societies. 

S3 


Engineering Schools Visited 

Eollowing is a list of the engineering 
schools visited on the second tour pre- 
sented in the order in which they were 
inspected. The accompanying map lo- 
cates the schools geographically. Six of 
the countries are in the Caribbean area 
while the remaining two, Bolivia and 
I'araguay, are both land-locked in the 
very heart of South America. 

Guatemala 

University of San Carlos, (Guatemala 
City 

El Salvador 

University of El Salvador, San Sal- 
vador 

Honduras 

Central University of Honduras, 
Tegucigalpa 

Nicaragua 

Central Univeisity of Nicaragua, 
Managua 

Bolivia 

University of San Andreas, La Paz 
Technical University of Oruro, Oruro 

Paraguay 

National University of Paraguay, 
Asuncion 

Dominican liepuhlic 
University of Santo Domingo, Ciu- 
dad Trujillo 

Haiti 

University of Haiti, Port-au-Prince 

The eight countries visited on the sec- 
ond tour are, in general, the Latin Ameri- 
can republics that are the least developed 
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economically and from the engineering gions in which progress has been rapid 

point of view; they are, therefore, those and phenomenal, namely, in air trans- 

that are in greatest need of the services portation. Aviation has opened up vast 

that only the engineer can provide, interior areas that previously were in- 

namely, highway and railroad transpor- accessible on account of great physical 

tation, sanitary and health facilities, the barriers, and has served to put them in 

development of agricultural and mineral direct contact with the outside world, 

resources, and, finally, industrialization. There are still many n^ives in interior 

There is one engineering field in these re- fastnesses in the southern part of the 
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University of Haiti 62 0 62 27 | C.E. j 4 | 1947 School of Applied Sci- 

School of Engineering I \ ences founded in 1902 
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hemisphere who have never seen a rail- 
road train or an automobile but who feel 
peVfectly at home at an airport. 

The efiQcieney of air transportation in 
these countries made possible the wide 
area coverjijje by the Avritev in a com- 
paratively short space oC tiine. On his 
two trips, he travelled a distance of ap- 
proximately ;12,000 miles in a total period 
of six months, Avith sulTicient time avail- 
able to see and to observe in ea('h coun- 
try most of its activities rr;lated to ens’i- 
neeriii" and engineering education. 

Data on Enginrcrbtg Schools 

The accompanying tabulation gives 
certain data on each of the engineering 
schools visited by the Avriter in 19 IS. 
These include enrollment, faculty, courses 
and hours of instruction. It Avill be ob- 
served that the faculty members are prac- 
tically all on a part-time basis and the 
hours of instruction are arranged to fit 
the climate and to suit the convenience 
of both faculty and students, all of whom 
are otherwise gainfully, employed. The 
salaries paid the members of the engi- 
neering teaching staff are pitifully small. 
For a class taught three times a week, 
the monthly compensation is $40 in 
Guatemala, $50 in El Salvador, and only 
$20 in Honduras. 

While individual variations exist in 
the engineering schools in the different 
countries, depending upon the length of 
the course and the special lo('al require- 
ments, the folloAving is a typical curricu- 
lum of six years duration : 

Course of Study leading to degree of 
Civil Engineer: 

Ilnurs per Week 


Pre^Engineering Course 
Trigonometry 6 

Advanced Algebra 3 

Mathematical Physics 6 

General Chemistry 6 

Descriptive Geometry 6 

Geometric Drawing 3 

Total 30 


First Year 

Analytic Geometry 

Infinilesimal Calculus I 

Specialized Chemistry 

Geology 

Siirv(!ying 

TopogT'M phi c.'il Dra Avi n g 


Second Year 
Technical Media nics 
Infinitesimal Calculus 11 
General Hydra ulics 
Advanced Surveying 
Geodesy 

Mechanical Drawing I 


Third Year 
Structures I 
Klcc!trole(!hnics 
Jhiilding Materials 
Civil C^onstructions I 
Sanitary Engineering 
Mechanical Drawing 11 


Hours per Week 

3 

3 

6 

• 6 

6 

3 

Total 27 

f) 

3 

() 

f) 

() 

3 

ToUi\ 30 


fi 

6 

3 

6 

0 

3 


Fourth Year 
Structures Tf 
Mechanical Engineering 
lOlect/H cal Engi nc'cri ng 
Iteinforced Ccmcretc 
1 ligliAvays 

(•ivil (Constructions IT 


''rotsd 30 


6 

3 

3 

0 

6 

6 


Total 30 


Fifth Year 

Bridges 3 

Estimates and Specifications 3 

Aesthetics of Construction 3 

Statistics 3 

National Economics 3 

Engineering Contracts 0 


Total 21 
Grand Total 168 


Projects 

A minimum of C months of practical 
work is required. 

In addition to the curricula listed in 
the tabulation, most of Jihe engineering 
schools offer a two-year course for Sur- 
veyors. This course usually comprises 
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the first two years of the regular Civil 
Engineering curriculum. 

Economic Considerations 

Although each of these countries main- 
tains an engineering school, in many of 
tliem the facilities for engineering in- 
struction arc very meagre. In some 
cases, laboratories are non-existent. Some 
do not even possess the most elementary 
laboratory facilities in Chemistry, Phys- 
ics, or other fundamental courses and 
yet engineering degrees are a\vard<Ml 
annually. The instruction is M’holly 
theoretical, is based largely on mathe- 
matical theory and, in general, is unre- 
lated to practical engineering work. 
The reasons for the low status of the 
engineering schools in these countries is 
almost wholly economic. With some ex- 
ceptions, the mass of the population is 
illiterate, under-paid, under-fed, and 
often indilTerent as to its own status. 
Public works arc meager, yet the ne(‘d 
fur them in almost every field of engi- 
neering is very great. Most of the coun- 
tries abound in rich natural resources, 
largely untapped, but which, if devel- 
oped, could provide profitable employ- 
ment for the native population and bring 
great benefits to tJie country. Tin* lack 
of engineering development in some of 
the countries is due to poverty, to po- 
litical instability, to adverse topogi’a])liy, 
to climate, to lack of local incentive, (o 
lack of security for investment of foi’- 
cign capital, to the scarcity of engineers, 
and to failure to establish a policy i-e- 
garding public improvements that art* 
so greatly needed. 

In most of these countries, the officials 
who have control of the universities ami 
the engineering schools realize the need 
for improvement of their faculties and 
their facilities, but in most cases they are 
unable to do much about it because of 
local economic factors. Others have j-ec- 
ognized the need for trained engineers 
and have undertaken projects to improve 
their physical facilities. Several coun- 
tries have plans in various stages of com- 
pletion, or have already built a “Ciudad 


Universitaria,” or “University City,” 
which corresponds to our campus. 

Examples of Progress 

The University of San Andres, in Bo- 
livia, has followed the pattern of the Uni- 
versity of Pittsburgh in erect i Jig a hand- 
some twelve-story building, ihe tallest in 
La Paz, the highest capital in the world. 
It is located in the Andes mountains at 
an altitude of more than 12,000 feet. 
The height of the University structure, 
which by law no other building in the 
city will be permitted to reach or to ex- 
ceed, symbolizes the high place of edu- 
cation in the life of the Republic. The 
writer was interested to observe on his 
inspection of this building that six of the 
twelve stories are assigned to engineering 
and allied departments. 

The University of Santo Domingo, in 
the Dominican Republic, has .similarly 
made excellent progress. It has already 
erected six modernistic., spacious build- 
ings on a beautiful site on the outskirts 
of Ciudad Trujillo,' the capital. Thus 
far, no building has ])een erected for the 
Faculty of Exact Sciences (Engineer- 
ing), which is temporarily housed in the 
unit belonging to the Faculty of Den- 
tistry. The plans for an engineering 
building have been completed and it 's 
hoped funds will soon be provided for its 
construction. The University of Santo 
Domingo is claimed to be the first insti- 
tution of higher learning in the western 
hemisphere, having be(»u authorized by 
Papal Bull on October 28, 1588, a cen- 
tury before the founding of Harvard 
University, the oldest in the United 
States. This University is located in a 
land that is the cradle of civilization in 
this hemisphere. It is on an island dis- 
covered by the Great Admiral, Chris- 
topher Columbus, and where, by his own 
request, his mortal remains are today. 

With the two exceptions just noted, all 
the remaining engineering schools in this 
group are in grejit need of new build- 
ings; but, what is nioi-e important, they 
are in greater need of laboratory equip- 
ment, as previously noted, 
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The Faculty of Engineering at the 
Technical University of Oruro in Bo- 
livia is unique in several respects. It is 
located at an elevation of 13,500 feet. 
Of the nine engineering schools visited 
on the second tour, only this school has a 
full-time faculty, and they arc justly 
proud of that fact. The only other 
engineering school in this category in 
Jjatin America is tliat at the Central 
University of Venezuela visitcjd on the 
first trip. The members of the Oruro 
engineering faculty are prohibited by 
law from engaging in outside profes- 
sional activity. While the Oruro school 
does not have the advantage of the large 
income from petroleum resources pos- 
sessed by the engineering school in Vene- 
zuela, it does own a mine whic'h ])roduces 
principally silver and lead, the income 
from which goes to tlie engineering 
school and makes possible the full-tinie 
faculty. 

Suggeated Plan 

In discussing with many of the lead- 
ers in these countries the great need for 
properly trained engineers, the writer 
has suggested the possibility of utilizing 
some of the military budgets and mili- 
tary schools for this purpose. The plan 
suggested was to arrange the training in 
the military schools so as to include 
engineering fundamentals in addition to 
military science. Then students quali- 
fied by mathematical and scientific abil- 
ity could, upon graduation, as in the case 
of our own West Point, enter uyjon 
engineering public works, and thus fiii- 
nish a supply of engineers so greatly 
needed. As in all countries these days, 
the military budget is the largest of all 
governmental expenditures. If some of 
these funds could be allocated and ex- 
pended annually on a priority basis for 
laboratory equipment necessary for 
proper engineering instruction, great 
benefits could accrue to the entire coun- 
try. Under this plan, military men 
could be of great service to their coun- 
tries in time of peace and not be de- 
pendent wholly for utilization of their 
abilities in time of war. Several of the 


military leaders looked with favor upon 
this proposal, and it is possible that the 
plan may be tried soon in at least two of 
the republics. 

The Engineering Professiwi 

The engineering profession in these 
countries recognizes the deficiencies that 
<*xist in their engineering education and 
they arc anxious to cooperate in every 
way that will further education and pro- 
fessional advancenujnt. Each of the eight 
countries visited, except Nicaragua, 
maintains an active engineering society 
which is working closely w'ith its faculty 
of engineering. Almost all the engineer- 
ing teachers are practicing engineers and 
are members of these societies. 

Following is a list, arranged alpha- 
betically by country, of the engineering 
groups visited by the writer on his two 
tours. It was his pleasure to address 
and to be delightfully entertained by 24 
principal engineering societies located in 
19 countries: 

Argentina 

Argentine Society of Engineers, 
Buenos Aires 

Bolivia 

Society of Engineers of Bolivia, La 
Paz 

Brazil 

Institute of Engineers of Sao Paulo 

Engineers Club of Rio do Janeiro 

Brazilian Engineering Federation, 
Rio de Janeiro 

Engineers Club of Pernambuco Re- 
cife 

South American Union of Engineer- 
ing Societies, Rio de Janeiro 
(1948) 

Chile 

Institute of Engineers of Chile, 
Santiago 

Colombia 

Society of Engineers of Colombia, 
Bogota 

Costa Rica 

Society of Engineers of the Repub- 
lic, San Jose 
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Cuba 

Cuban Society of Engineers, Havana 

Dominican Be public 

Dominican Society of Engineers and 
Architects, Ciudad Trujillo 

Ecuador 

Society of Engineers of Ecuador, 
Quito 

El Salvador 

Society of Engineers of El Salvador, 
San Salvador 

Guatemala 

Association of Engineers of Guate- 
mala, Guatemala City 

Haiti 

Haitian Association of Engineers 
and Architects, Port-au-Prince 

Honduras 

Society of Engineers of Honduras, 
Tegucigalpa 

Mexico 

Association of Engineers and Arclii- 
tocts of Mexico, Mexico City 

Nicaragua 

Has no organized engineering so- 
ciety 

Manama 

Society of Engineers of f’anama, 
Panama City 

Paraguay 

Paraguayan Society of Engineers, 
Asuncioti 

Peru 

Society of Engineers of Peru, Lima 

Institute of Mining Engineers of 
Peru, Lima 

U ruguay 

Association of Engineers of Uru- 
guay, Montevideo 

South American Union of Engiiieeiv 
ing Societies, Montevideo (1945) 

Venezuela 

Society of Engineers of Venezuela, 
Caracas 


Engineering Cooperation 

The writer was greatly pleased to note 
on both tours the splendid contributions 
to the progress of the Latin American 
countries made by several of our own 
government agencies in the development 
of education, transportation, sanitation, 
and health. These engineering accom- 
plishments have already served in each 
country as excellent object lessons of the 
contributions that the engineering pro- 
fession can make to the health, the happi- 
ness and the economy of the nation. It 
was particularly gratifying to be told by 
native engineers, physiedans, ministers of 
public works, and even by several presi- 
dents of the republics visited, how much 
they appreciate what has been accom- 
plished through our cooperative efforts. 
Following is a brief summary of some of 
these outstanding projects inspected by 
the writer in his travels. 

Inter ’American Highway. This high- 
way extends from Laredo, Texas, through 
Mexico and the six Central American 
republics to the Panama Canal, a dis- 
tance of approximately 3300 miles. 
Work on the portion of this highway 
traversing Mexico is directed and financed 
entirely by the Mexican government. 
Ill the Central American republics, the 
United States government, through the 
Public Koads Administration, has been 
cooperating for several years with these 
countries in financing and building the 
highway. All construction work is per- 
formed by local labor, while the em- 
ployees from the United States are small 
in number and fill engineering, admin- 
istrative and accounting positions. 

The status of the In ter- American 
Highway at the beginning of 1949 is that 
it is passable either on paved all weather, 
or on dry weather roads most of its 
length. This is true through all of 
Mexico, except for some 60 to 70 miles 
north and south of the Mexico-Guate- 
mala border; through Nicaragua except 
for 33 miles ; and for all of the remainder 
of the highway except for about 100 
miles north and south of the Costa Rica- 
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Panama border. When the J ntcr- Ameri- 
can highway is open for its entire length, 
the motorist will be able to traverse one 
of the most spectacular roads in the 
world. He will be able to travel from 
the steaming jungles of the tropics, 
across cool plateaus, and then climb to 
the top of a cold mountain range in 
Costa Kica which is crossed at an eleva- 
tion of 11,000 feet. 

Many advantfiges have accrued to the 
other Amori(;an republics through United 
States participation in this work. The 
highway has provid<»d transportation 
facilities where formerly none existed; 
has opened up new areas with untaf)ped 
resources; has served to ])romote ad- 
vancement of agriculture, industry, and 
commerce; has brought togetlun- ilie peo- 
I)les of neighboring countries who before 
highway or air transportation was avail- 
able, were neighbors in name only; and 
finally, has assisted in the development 
of a skilled highway organization in 
each of the countries ■with engineers, 
supervisors, and workmen obtaining ex- 
perience in actual construction. 

In addition to its cooperative activities 
in Central America, the Public* Itoads 
Administration has i)rovided engineei'ing 
advice and assistance on highway proj- 
ects to the governments of Uolivia, ])o- 
minican Republic, Kcuadoi-, Jlaiti, and 
Venezuela. 

Institute of ! nter-A merinni Aifnirs. 
The health and sanitation program of 
this Institute started in 194‘1, and oj)er- 
ates under cooperative agreement be- 
tween the United States and jnost of tJie 
other American republics. It is de- 
signed to aid and improve the health and 
general welfare of the peoi)lc of the 
western hemisphere. Agreements have 
been completed, or are now in operation, 
in all the countries to the south except 
Argentina and Cuba. These cooperative 
undertakings have illustratc^d the great 
benefits that can accrue to a country 
when the physician and the engineer pool 
their professional knowledge. 

The projects include construction or 
improvement of medical and public health 


facilities, including hospitals and dental 
and other clinics ; sanitation, including 
water supplies, sewerage systems, and 
community sanitation facilities; health 
centers and laboratories, including 
health education, immunization, malaria, 
hookworm, yaws, and rat control; and 
training of technicians in public health 
and sanitation activities, including physi- 
cians, nurses and sanitary engineers, who 
arc trained in graduate schools in the 
United States or through courses con- 
ducted within the countries. 

Each project is housed in an attractive, 
comfortable building designed to har- 
monize with the local architecture, and 
constructed of local materials. The costs 
are shared by both cooperating govern- 
ments. After project facilities are con- 
structed, their operation and maintenance 
becomes a function of the municipality. 

The writer had the privilege on both 
tours of observing the construction and 
operation of many of the projects spon- 
sored by the ‘‘Servicio,” as it is fa- 
miliarly known south of our border. 
Reviewing the second tour only, he in- 
spected such widely diverse projects as 
the lOOO-bed national hospital under con- 
struction in Guatemala City; the munici- 
pal slaughterhouse and the municipal 
public laundiy in San Salvador, and the 
sewage treatnumt facilities at Santa 
Tccla, both in El Salvador; the water 
supply system and the tuberculosis hos- 
pital in Tegucigalpa, in Honduras; the 
new sanitary engineering laboratory at 
the University of San Andres, and a 
similar one at the Technical University in 
Oruro, both in Bolivia; the health centers 
and dispensaries in Asuncion, as well as 
the construction for the leper colony at 
Sapucay, both in Paraguay. 

Due to these cooperative activities and 
the stimulus supplied by the Institute of 
In ter- American Affairs, practically all 
the engineering schools in the countries 
visited on the second tour are giving 
greater attention than heretofore to in- 
struction in Sanitary Engineering. In 
some of the schools thi& specialty is 
being offered as an option in the final 
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year of the Civil Engineering curricu- 
lum. 

Some of the other cooperative projects 
with agencies in the United States that 
have brought great benefits to the other 
republics include the Inter-American 
Geodetic Survey, in their extensive map- 
ping projects; the United States Coast 
and Geodetic Survey, in training per- 
sonnel; the advanced training program 
for highAvay engineers sponsored by the 
American Road Builders’ Association; 
and many others. 

Pan American Engineering Congress 

As a direct result of the personal con- 
tacts established with the engineering 
schools and engineering societies in the 
other American re])ublics, the First Pan 
American I]iigine(M ing (U)!igress has been 
called to meet in Rio de Janeiro, Brazil, 
in Jul}^ 1949. The (-ongress is being 
sponsored by the Soiitli American Union 
of Engineering Societies, and in this 
country, by the Engineers Joint (hmucil, 
composed of the representatives of our 
major national engineering societies, 
whose (Vminiittee on International Rela- 
tions has taken a. very active part in 
planning for the Congress and in arrang- 
ing for United States participation. 
This Congress Avill be the llrst in this 
hemisphere to be inclusive of all branches 
of the profession and Avill bring together 

College 

Appointment of two professors to tlie 
faculty of Division of Engineering at 
Iowa State College Avas announced by 
Charles E. Friley, president. George R. 
Town, formerly manager of Engineering 
and Research, and assistant secjretary of 
the Stromberg-Carlson Company, has 
been named professor of electrical engi- 
neering and associate director of the 
Engineering Experiment Station. Tic 
replaces J. D. Ryder, Avho resigned to 
become head of the electrical engineering 
department at the University of Illinois. 


for the lirst time representatives of engi- 
neering societies, engineering educators 
and engineering research organizations 
of the three Americas. Preceding the 
Congress there Avill be a meeting in Sao 
Paulo, Brazil, at which the groundwork 
Avill be laid for the creation of a Pan 
American Union of Engineering Societies 
for the entire hemisphere. The Pan 
American Engineering (Congress offers 
an opportimily of putting into immedi- 
ate effect the recommendations of Point 
Four of President Truman’s inaugural 
address which proposes to make avail- 
able engineering know-how of the United 
Stales to other countries which are in 
great need of this knowledge to improve 
their present economic status. 

Looking into the future, it may be that 
supplying this technical knowledge to 
other lands will require training in our 
engineering colleges fully as broad in the 
technical fields as now, but probably Avith 
a broader basis in the humanistic-social 
field, aiming toward living and working 
in foreign fields, 'fhe opportunity now 
exists, as never before, for the engineer- 
ing profession of the three Americas to 
AA'^ork together to the end that from such 
cooperation there may result lasting 
benefits to the peoples of all countries of 
the hemisphere. Tn this way Ave can con- 
tribute our share to the Avorld’s present 
greatest need, A\'hich is a firm and lasting 
j)ea<*,c. 

Notes 

DaAud E. Smith was appointed pro- 
fessor of chemical engineering, and will, 
in addition, serve as senior chemical engi- 
neer in the Institute for Atomic Research. 
Smith Avas director of research develop- 
ment and control and a member of the 
board of directors of Johnson and John- 
son from 194*2 until coining to Iowa State. 
He directed a broad program in such fields 
as rubber, resins, plastics, paper, textiles, 
adhesives, cosmetics, pharmaceuticals, 
and new drugs. 



Academic Calendars 


By D. B. PRENTICK 

Director, Scientific Itesearch Society of America, New Haven, Conn. 


The question of whether to assign four 
or five years to the undergraduate engi- 
neering curriculiirn has been argued 
many times, and opinion is still divided, 
with the majority favoring four years. 
The plan of six or seven years for a com- 
bined arts college and engineering school 
program has a few supporters and some 
cooperative eurricula offer the equivalent 
of four and a half or five years of aca- 
demic work. The four year period, how- 
ever, has held its own for a century as 
the most i)opular schedule leading to the 
bachelor’s degree. Variations have come 
and some have remained but probably 
ninety per cent of the accredited engi- 
neering curricula currently require four 
years. 

Academic years are traditionally di- 
vided into terms or semesters. Fre- 
quently the time table of the engineering 
school must conform to that of the uni- 
versity. However, independent engi- 
neering schools are not unanimous in 
preferring either two or three divisions 
of the college year. In general the total 
weeks are the same and thirty-six seems 
to be a fairly standard length. Three 
twelve-week terms or two eighteen-week 
semesters are generally accepted, al- 
though seventeen and even sixteen week 
semesters are used by a few institutions. 
Semesters are preferred by those who 
object to short courses, and terms appeal 
to those who like to finish course exami- 
nations before the Christmas holidays. 
Inasmuch as the date of Easter varies 
from year to year there is no correspond- 
ing regular annual advantage at the end 
of the winter term. 

Educational institutions have been 
criticized for inefficient use of plant and 


equipment because of the long summer 
vacation. There is good reason for a 
short holiday period at Christmas and 
perhaps a few days’in early spring. Sus- 
tained mental effort, which should be 
demanded of students in college, is fa- 
tiguing and i)eriodic interruptions prob- 
ably improve the performance of learners 
and teachers. A three-month interval 
between spring and fall semesters or 
terms, however, is hardly necessary for 
recuperation. 

Arguments for the siimmo]’ vacation 
include opportunity to earn part of 
college expenses for the students and to 
carry on research or secure industrial 
experience for the faculty. In many 
cases the first is not necessary and the 
second is not done. In fact the majority 
of students do not seek summer jobs and 
the majority of teachers do little full 
time research. 

It is true that many institutions oper- 
ate summer terms, which provide extra 
compensation for the faculty and fippor- 
tunities for the students to shorten the 
total calendar time required to complete 
degree requirements. A few institutions 
now make faculty contracts on the basis 
of the normal academic year {dus a short 
summer session or a full summer session 
in alternate years. Salaries can be 
higher under this plan and a reasonable 
amount of time is still available for re- 
search. But no accredited college, so far 
as the writer knows, deliberately sched- 
ules full academic time of its students. 
All required engineering curricula are 
limited to thirty-four or thirty-six weeks 
of classes between Septejpiber and June 
with extra summer work optional, except 
for surveying or similar practice courses 
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ill one or two of the undergraduate years 
and the alternating academic periods of 
the cooperative program. 

On a time basis, therefore, the standard 
academic program is less than seventy 
per cent efficient. It probably reflects a 
carry-over from the days when the 
United States had an agricultural econ- 
omy and ''working on the farm” was 
essential. The short college year is 
characteristic in all countries and in each 
case doubtless derives historically from 
the same agricultural labor requirement. 
At least in the United States this demand 
no longer exists. 

Is it possible to arrange a time-table 
that retains the advantages of the present 
standard and avoids its inefficiencies? 
The following simple adjustment is 
offered as a solution; three fifteen- week 
terms, a ten-day holiday at Christmas, 
a four-day interruption in the spring, 
and five weeks of vacation in the suminer. 
For 1948-49 this calendar would have 
been as follows; 

Fall term, Sept. 9-Doc. 22 
Christmas holiday, Dec. 23-Jan. 2 
Winter term, Jan. 3-A])ril 15 
Spring holiday, Ajml 10- April 20 
Spring term, April 21- Aug. 3 
Summer vacation, Aug. 4-Scpt. 7 
Fall term. Sept. 8-Dec. 21 
Christmas holiday, Dec. 22-Jan. 1 

The advantages of this calendar can be 
summarized as follows; 

A. time efficiency of 86.5 per cent; 

forty-five weeks of school in each 
calendar year. 

B. terms of nearly semester length, 

thus avoiding short courses. 

C. fall term final examinations com- 

pleted before Christmas holi- 
days. 

D. five weeks vacation in the vacation 

season. Time enough for travel 
or some concentrated research. 

E. fall term commencing after Labor 

Day and corresponding to foot- 
ball season. 


F. completion of requirements for first 

degree in three calendar years. 

G. higher salaries for faculty. 

While eighteen-week semesters ean be 
considered standard a number of ac- 
credited engineering colleges operate on 
seventeen- week periods. Eight semes- 
ters of seventeen weeks each total 136 
weeks. Nine terms of fifteen weeks each 
total 135 weeks; which may be con- 
siderefl practically ocpiivalent to the 
former. 

If a week per term be allowed for 
examinations the engineering course of 
twelve twelve-week terms has 132 weeks 
of instruction. The proposed schedule 
allows for 120 weeks with one-fourth 
less terminal points; not a dangerous 
reduction. 

If it is felt that the present undergradu- 
ate curriculum should be lengthened the 
proposed time-table makes that feasible 
without taking more years of the stu- 
dent's life. For example, eleven terms 
can be completed and commencement 
held by late April of the fourth year after 
graduation from high school. Students 
from this schedule would thus have a 
slight advantage job-wise over those on 
the standard program. And they would 
have had 105 weeks of instruction, an 
increase of 15 to 20 per eent over the 
normal rc(i uire men ts . 

An alternative arrangement would 
make the undergraduate curriculum ten 
terms, or 150 weeks, long and two terms, 
or thirty weeks, of instruction could be 
at the graduate level. This plan would 
permit the student to secure bachelor's 
and master's degrees in but little more 
total time than is normally required for 
the first degree. 

The three 15- week term plan h.as re- 
ceived one criticism which can hardly be 
considered serious; the freshman, sopho- 
more, junior, senior labels do not fit nine 
terms or three years. I imagine the 
undergraduates might be permitted to 
solve that problem. 

The financial readjustments of a longer 
academic year are interesting, especially 
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to the faculty. It seems reasonable to 
charge the same tuition for work leading 
to the bachelor's degree whether offered 
in 8 semesters or 9 terms. For example, 
if tuition is $225 per scimjstcr a student 
pays $430 a year or $1800 for his entire 
course. Under the |)ropose(l plan the 
equivalent tuition would be $200 per 
term or $000 a year. 

Let E stand for endowrnent incajme per 
student j)er year, A for administrative 
and general expense and 0 for o])crating 
and maintenaiKJO expense per faculty 
member per year; both on the normal two 
semester basis. Assume a 10 to 1 ratio 
of students to farmlty, a fixed student 
capacity and let F ecpial average faculty 
salary. The opeuating ecpiation, assum- 
ing no profit or loss, is ff)r each faculty 
member: 

lOE + 10 X 430 = A + 0 + F. (I) 

For three 13-week term operation the 
items A and 0 will increase only slightly; 
for heating load, care of grounds, etc., 
will not change and most operating and 
administrative personm*! arc on an eleven 
month basis anyway. Assuming a 10 
per cent increase in these items we get 
equation 

lOE + 10 X 600 

= \AA + \A() + F'. (2) 

Subtracting (1) from (2) we get 

1500 - - = F' - F. (3) 

If teaching salaries are two-thirds 
of the total educational budget, then 
A + 0 must equal F/2. 

Substituting in (3) we get: 

1500 - F/20 = F' - F, 
or 

F' = .95F + 1500. (4) 

This represents an increase for any 
salary average less than $30,000. For 
an average salary of $5000 (instructor to 
professor, weighted) the proposed change 
indicates a possible increase of $1250 per 


year in the average, or one-fourth. A 
change of the average by this amount 
could mean, in a faculty of normal rank 
distribution, increases in salary of $2100 
for professors, $1000 for assistant pro- 
fessors and $700 for instructors. 


Defore 


10 profo.ssor3 @ $7000 

8 asst. prof, (a) $4750 

12 instructors (fA $3300 

$70,000 

38.000 

42.000 

30 (aj $3000 

$150,000 

AftcT 


10 professors @$9110 

8 asst, pi'of. @ $5750 

12 instructors @ $4200 

$91,100 

45,000 

50,100 

30 @ $5250 

$187,500 


Under the suggested plan there will be 
three classejs in college instead of four. 
This means three-fourths as many sub- 
jects to be taught simultaneously with 
one-third more students in each. In 
general this should mean more efficient 
use of faculty time. Possibly the gain 
would permit ecpially satisfactory in- 
struction with, say, a 12 to I student- 
faculty ratio. The further })ossible in- 
crea.se in salaries is calculated below: 

lOF 4- 4300 = A + 0 + F. (1) 
]2E + 12 X 600 

11 V 12 

= U +0) + F". (5) 

Hubtractiiif; (1) from (5) we get 

2K+21QQ = :62{A+0)+F" -F. (6) 

iSulwtitwUng for {A + 0) 

2E + 2700 = MyF + F" - F 
or 

F" = .84F + 2^: + 2700. (7) 

Substituting $5000 for F and $300 
for E, 

F" = 4200 + 600 + 2700 
= $7500. 

The resulting average salary is an 
increase of $2500 or 50 per cent. The 
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distribution of salaries then might take 
the following form: 


10 professors @ 1,100 $111,000 

6 asst. prof. @ $G000 3(1,000 

0 instructors @ $45(X) 40,500 

25 @ $7500 $187,500 


It should be noted that smaller values 
of E, and tlnacfore of Fj will produce 
larger relative increases in faculty sala- 
ries. This is to be exi)ec.te(l, of course, 
as endowment income is not affected by 
time-tables or student faculty ratios. 

Derhai)s the suggested change from a 
lO-to-l to a 12-to-l ratio re(iuircs anal- 
ysis. Assuming a unit of 3()0 students 
the change would dccre.ase faculty from 
30 to 25. With the average student dis- 
tribution among classes of approximately 
i, J, J, and -3 from senior to freshman 
year we would hav'^e classes about as 
follows: seniors, 50; juniors, 60; sopho- 
mores, 75; and freshmen, 100. Each of 
Ihesc groups must bo increased slightly 
to give a total of 300. If 20 students are 
considered a maximum per section fo; 
instruction we sliall have a minimum of 
5 sections of freshmen, 4 of sophomores, 
and three each of juniors and seniors, a 
total of 15. Irregularities of enrollment 
may increase this to, say, 20 se(;tions. 
If the students’ schedules average 18 


Colleg 

Because of the vastly exj)anding na- 
tional program of irrigation and rec- 
lamation there has been under develop- 
ment during the past several years at 
Colorado A. & M. College an Irrigation 
Institute with the objective of offering 
graduate training in all phases of irri- 
gation engineering. The favorable loca- 
tion of the College among the irrigated 
areas of the West, and the long and note- 
worthy experience of the irrigation staff, 
combine to form a unique opportunity 
for advanced study and research. Inte- 
grated with this program is the work 
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credits with 14 recitations and four 3-hr. 
lal)orat()ry or drawing periods per week 
as a typical distribution, we get a clock- 
hour teaching load of 20 X 20 = 520. 
For a faculty of 30 the average individual 
clock-hour teaching load would be 17.3 
per week with an average student-hour 
teaching load of about 200. 

Assuming the proposed calendar of 
three 15-weck terms per year and the 
same total enrollment we might get a 
distribution of 07 seniors, 99 middlers 
and 134 freshmen. Irregularities would 
be relatively less important and we might 
have 4 senior, 5 middle and 7 first-year 
sections, or a total of 10. With the 
same schedule requirement as before we 
get a total clock-hour teaching load of 
16 X 26 = 416. For a faculty of 25 the 
average individual cl()(*.k-h()ur teaching 
load would be 10.7 per week. 

The suggested tliree 15- week term year 
has been considered informally by a few 
engineering college teachers, but, so far 
as the writer knows, has never been 
adopted by a faculty. It seems to have 
enough advantages to merit discussion. 
Time does not permit the presentation of 
a specific sample curriculum for nine 
terms; but one advantage is immediately 
obvious, for mathematics can be finished 
ill tlie first three periods. 


Notes 

being done in the Hydraulics Jjaboratory, 
which was forinei’ly used by the U. S. 
Bureau of Reclamation in connection 
with the studies for Hoover, Grand Cou- 
lee, Norris and other notable dams. Dr. 
Maurice L. Albertson is in charge of 
work in the hydraulics Laboratory. The 
Civil Engineering Department of the 
Engineering Division, which administers 
the graduate work in irrigation engineer- 
ing, is under the direction of Dr. Dean 
F. Peterson, who just camo to A. & M. 
College from Utah State College. 



The Role of Universities and Colleges in Research 
as Reflected by the Steelman Report 

By N. A. CTIRTSTENSEN 

Director of School of Civil Engineering, Cornell University 


Jut roihic lion 

The impact of the recent war has con- 
vinced practically all thoughtful Ameri- 
cans that our future welfare, both in time 
of peace and in time of war, depends 
upon our research accomplishments. This 
fact is evident from four important in- 
vestigations each resulting in reports : 
first. Dr. Bush’s report entitled ‘^Science 
the Endless Frontier,” second, by the ex- 
tensive hearings in Congress on the Na- 
tional Science Foundation Bills, third, by 
the Steelman Report entitled “Science 
and Public Policy,” and fourth, by the 
more recent re])ort of the President’s 
Commission on Higher Education. It is 
true that the last mentioned report has a 
somewhat broader concern than science 
alone. Its attitude of viewing the entire 
citizenry of the United States as our most 
fundamental resour(!e is no doubt correct. 
But, this report like the others empha- 
sizes the overwhelming importance of a 
vigorous scientific advance. 

The Steelman Report was prepared by 
the Presidential Research Board com- 
posed of Reconversion Director John R. 
Steelman as Chairman and the Secretary 
of Commerce, the Secretary of the In- 
terior, the Secretary of the Navy, the 
Secretary of War, the Federal Loan Ad- 
ministrator, the Chairman of the Federal 
Communications Commission, the Chair- 
man of the Tennessee Valley Authority, 
the Chairman of the National Advisory 
Committee for Aeronautics, and the Di- 
rector of the Office of Scientific Research 
and Development as members of the com- 
mittee. Because of the membership of 


this Board, this report may be considered 
as a recommendation of the Executive 
branch of our government of the essential 
features of the research expansion pro- 
posed in the United States. The outcome 
of the recent election which returned the 
governmental control to the Democratic 
Party has increased the probability that 
this report will serve as a basis I'or leg- 
islation which will implement federal ex- 
pansion of the research in the United 
States. 

The Steelman Report entitled “Science 
and Public Policy” is composed of five 
volumes, totaling about 1000 pages. 
Volume one entitled “Science and Public 
Policy” is a summary of the basic recom- 
mendations and investigations of the com- 
mittee. 

Volume two entitled “The Federal Re- 
search Program” is a composite of sev- 
eral more detailed reports, one from each 
of the various federal agencies engaged in 
research. The relative importance of 
each of these agencies in the year 1947 
can be seen by examination of the follow- 
ing table taken from Volume 2. 

Volume 3 entitled “Administration for 
Research” is also a composite of reports 
one from each of the federal agencies hav- 
ing the responsibility of administration of 
research activities. The scope of the fed- 
eral program is indicated by the follow- 
ing table taken from this volume. 

Beseargh and Development Agencies 

A. Agriculture Department 

1. Office of Experiment Stations. 

2. Bureau of Animal Industry. 

3. Bureau of Dairy Industry. 
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Federal Research Expenditures, by 
Agency, Fiscal Year 1947 
(In thousands) 


A Kenny 

Expenditures 

Amount 

Per cent 
of total 

Grand Total 

$623,030 

100.0 

Navy Department 

262,000 

42.0 

War Department 

237.000 

380 

AKriculturc Department . . . . 

31,328 

5.0 

Interior Department 

National Advisory Committee 

30.358 

4.0 

for Aeronautics 

27,000 

4.3 

Federal Security Agency 

13,236 

2.1 

Commerce Department . . . 
Federal Loan Agency (UFC) 

10,404 

1.7 

4,600 

.8 

Tennessee Valley Authority . . . 

3.654 

.6 

Veterans’ Administration. . . 

2,523 

.4 

Federal Works Agency 

822 

.1 

Smithsonian Institution .... 

300 

(1) 

Treasury Department 

Federal Communications Com- 

220 

0) 

mission 

200 

(1) 

Maritime Commis.sion 

87 

(1) 


^ Less than 0.05 per cent. 


4. liuris'Hi of Plant Industry, Soils, ahd 

Agricultural Eiifrineering. 

5. Bureau of Entomology and Plant Quar- 

antine. 

6. Bureau of Human Nutrition and Home 

Economics. 

7. Bureau of Agricultural and Industrial 

Chemistry. 

8. Agricultural Research Center (Bclts- 

ville). 

9. The Forest Service. 

10. Soil Conservation Service. 

11. Production and Marketing Adminis- 

tration. 

12. Farm Credit Administration. 

B. Commerce Department 

1. National Bureau of Standards. 

2. Civil Aeronautic Administration. 

3. Weather Bureau. 

4. Coast and Geodetic Survey. 

5. OfEice of Technical Services. 

C. Department of the Interior 

1. Geological Survey. 

2. Bureau of Mines. 

3. Fish and Wildlife Service. 

4. Bureau of Reclamation. 

5. National Park Service. 

D. Navy Department 

1. Office of Naval Research. 

2. Bureau of Aeronautics. 

3. Bureau of Yards and Docks. 


4. Bureau of Medicine and Surgery. 

5. Bureau of Ships. 

6. Bureau of Ordnance. 

B. War Department 

1. Army Technical Services 

a. Quartermaster. 

b. Signal Corps. 

c. Ordnance 

d. Chemical. 

e. Engineers. 

f. Medical. 

g. Transportation. 

2. United States Air Forces i 
a. Air Mjiteriel 

E. Federal Security Agency 

1. U. S. Public Health Service. 

2. Food and J^rug Administration. 

G. National Advisory Committee for Aero- 
nautics 

1. Lanlcy M(‘morial Aeronautical Labora- 

tory. 

2. Amc's Aeronautical Laboratory. 

3. Flight Propulsion Research Laboratory. 

IJ. The Smithsonian Institution 
I. Research Divisions. 

r. Atomic Energy Commission 
]. Research Division. 

J. Federal Works Agency 

1. Public Foods Administration. 

K. Federal Communications Commission 
1. Engineering Department. 

L. Federal Power Commission 
1. Bureau of Power. 

M. Veterans' Administration 

1. Medical Research Division. 

X. Treasury Department 

1. Bureau of Engraving and Printing. 

2. Bureau of the Mint. 

3. Coast Guard. 

O. Federal Loan Agency 

1. Office of Rubber Reserve (RFC). 

P. Tennessee Valley Authority 
1. Operating Divisions. 

Volume 4 entitled ^‘Manpower for Re- 
search” emphasizes the fact that the rela- 
tively small number of scientists is the 

1 Does not reflect changes arising from the 
National Security Act of 1947 which estab- 
lished Departments of the Army, Navy, and 
Air Force. 
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limiting factor upon r(;scarch expansion. 
In fact, after reading the whole report 
one is left with the impression that the 
proposed expansion was set as high as 
possible, consistent with the supply of sci- 
entists. Since colleges and universities 
arc the primary sources of these, trained 
personnel, this volume is of special inter- 
est to the administrators of institutions of 
higher education. 

Volume 5 entitled “The Nations Med- 
ical Research” calls attention to how thin 
medical research has been in the past; to 
recent great advances growing out of the 
stimulus and support of Avar funds and 
to medical problems for the attention of 
medical researchers in the future. 

Since this 1000 page re])ort is literally 
filled with facts and figures, it s(!ems im- 
possible to make a detailed review. The 
discussion in this paper, therefore, will 
be limited to the major recommendations 
found in Volume 1 of the report. 

"Principal Recommendations 

For a basis of discussion the eight prin- 
cipal recommendations of the report are 
quoted below: 

1. That, as a Nation, we increase our 
annual expenditures for n^seardi and de- 
velopment as rapidly as avc can expand 
facilities and increase trained manpower. 
By 1957 Avc should be devoting at least 
one per cent of our national income to 
research and development in the univer- 
sities, industry, and the Government. 

2. That heavier emphasis be placed 
upon basic research and upon medical re- 
search in our national rea(»arch and 
development budget. Expenditures for 
basic research should be quadru])led and 
those for health and medical research 
tripled in the next decade, while total 
research and developimuit exiienditiires 
should be doubled. 

3. That the Federal Government sup- 
port basic research in the universities and 
nonprofit researcdi institutions at a pro- 
gressively increasing rate, reaching an an- 
nual expenditure for at least $250 million 
by 1957. 


4. That a National Science Foundation 
be established to make grants in support 
of basic research, with a Director ap- 
pointed by and responsible to the Presi- 
dent. The Director should be advised by 
a part-time board of eminent 'scientists 
and educators, half to be draAvn from out- 
side the Federal Government and half 
from Avithin it. 

5. That a Federal program of assist- 
ance to undergraduate and graduate stu- 
dents in the sciences be developed as an 
integral part of an over-all national schol- 
arship and fellowship progi’am. 

6. That a program of Federal assist 
tance to universities and colleges be de- 
veloptid in the matters of laboratory 
facilities and scientific equipment as an 
integral part of a general program of aid 
to education. 

7. That a Federal Committee be estab- 
lished, composed of the directors of the 
principal Federal research establishments, 
to assist in the coordination and devclo])- 
ment of the Government's oAvn research 
and development i)rograms. 

8. That (vei\v elTort be made to assist 
in the leconstruction of European labora- 
tories as a part of our pi-ogram oi‘ aid to 
peace-loving countries. Such aid should 
be ’given on terms which require the 
maximum (jonhibutions toward the res- 
torjitibn of conditions of free interna- 
tional exchange of scientific knowledge. 

Discussion of Herommrndations 

Recommendations 2, 3, 5 and 6 call for 
a 4 to 8-fold expansion of basic I’eseareh 
within the colleges and universities them- 
selves. Recommendations 1, 2, and 4 
would reipiire the colleges and universi- 
ties to double the number of American 
scientists and research engineers, exclu- 
sive of university personnel by 1957. 
The roll of the colleges and universities 
during the next eight years is, therefore, 
twofold; first, to expand scientific activi- 
ties and organization Avithin the institu- 
tion of higher learning 4 to 8 times, and 
second, during the same period double the 
total scientists in the United States. 
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Kecommendation No. 1 is that we ex- 
pand our research as fast as possildo. 
No top restrictions are placed, but as a 
miniinum pcrforirianco it is estimated that 
by 1957 we should be si)endiiig at least 1 
per cent of our national income Avhieh 
at that time is estimated at approximately 
two and one-lialf billion dollars. This is 
approximately eight times the total ex- 
penditure which was made for research 
in the United States in 1940. It is 
api)roximately twice as mu(;h as was 
spent in the year 1947. In 1910 there 
were between 80 and 90 tliousand scien- 
tists and research enginee?-s. It is esti- 
mated that in 1957 avc can have as many 
as 270 thousand scientists and research 
engineers. The in-oposed minimum cx- 
penditur(*s, therefore, are related to the 
number of men that can be supplied. As 
a matter of facd, the board wliich )u*e- 
jiared the Steelman Report recognized 
that the manj)ower supply Avas the liwlit- 
ing factor to the whole expansion. The 
minimuin expenditure re<^ommenda1ion, 
therefore, was probably based on the esti- 
mated possible supply of sciemtists and 
research engineers. The burden of doub- 
ling the number of scientists and r(*s(‘arch 
engineers in the next 8 years re.sts directly 
upon the colleges and universities in the 
country. 

Recommendation N<;. 2 deals Avith di.s- 
tribution of the National Research and 
Development budget to the various types 
of research. For purposes of discaission 
the report classifies research into four 
categories : basic research, background re- 
search, applied research, and develop- 
ment. The intention of this classification 
is clear and it will not be necessary for 
the purpose of this jiapcr to become in- 
volved in the arguments aroused by at- 
tempts to define the boundaries b(‘twecji 
these classifications. The important thing 
for the colleges and universitievs lo note 
is that basic and background researcli has 
not received its just share of attention 
during the war period nor since. Ap- 
plied research has not only used up much 
of the fundamental knowledge resulting 
from basic research but has exposed gaps 


in our ba.sic research frontier. It is in 
tlic institutions of higher education where 
these gaps are to be closed. 

Recommendation No. 3 would increase 
basic research funds from the government 
to universities and nonprofit institutions 
to 250 million by 1957. When this 
ainount is added to the estimated basic 
]*esearch funds from other sources the 
total Avould bo about 440 million in 1957. 
In 1947 the amount expended Avas about 
Yi this figure or 110 million dollars. 
Since research is getting more and more 
cxpensiA’c a budget four times as large 
Avould not nn\-in four times the volume 
of research, but it may require four times 
as many scientists in the universities be- 
cause the teaching load Avill increase 
simultaneously Avith the research load. 

In many of the smaller land grant 
schools the principal research funds are 
those of the Agricultural Experiment 
Stations. The total research expenditure 
of the U.S.D.A. in 1947 Avas about 3J 
million which is roughly of the pro- 
posed federal expenditure of 250 million 
for basic res(‘arch in 1.957. 

A similar amount of 31 million came 
from the state's as matching money, Avhich 
means that in 1947 the research funds to 
the Agricultural Experiment Station was 
about Yi of the federal money proposed 
for basic research in 1957. Now if the 
250 million is distributed similarly to the 
Agrictultural I’lxperiment Station funds, 
it Avould increase the federal research 
money to small institutions by four times 
and change the center of gravity of the 
work from Agriculture to basic science. 
This Avould call for reorganization of the 
research programs in these small institu- 
tions. How the money is finally dis- 
tributed Avill have a profound effect upon 
all American institutions of higher learn- 
ing. Tlie report recommends that a Na- 
tional Science Foundation bo created and 
that the responsibility of distribution be 
vested in this foundation. 

National Science Foundation 

Recommendation No. 4 is that a Na- 
tional Science Foundation be established. 
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According to the report the principal 
duty of this Foundation would be to 
distribute the federal grants for basic re- 
search. This is a much narrower func- 
tion than was proposed by several of the 
National Science Foundations Bills con- 
sidered by Congress. In spite of this re- 
striction, the Foundation would still have 
a profound effect upon the development 
of our colleges and universities. The 
report emphasizes that a portion of the 
basic research funds should be used to 
strengthen the weaker but promising col- 
leges and universities and thus increase 
our total scientific potential. There are 
clearly two points of view which might 
be taken in the distribution of funds by 
the N.S.F. : first, to give all the money to 
universities and organizations having 
strong research organizations in order to 
get the maximum immediate benedt, and 
second, to distribute the funds upon a 
geographic and population basis in order 
to better develop the long time scientific 
potential of the country. The jiath which 
will be followed will probably be between 
these two extremes. The N.S.F. will 
probably develop a relationship to the 
colleges and universities similar to the one 
which now exists betweem the Office of 
Experiment Stations of the U.S.D.A. and 
the Land Grant Colleges. 

If the N.S.F. is independent of the 
Office of Experiment Stations (and this 
seems probable), each of the schools re- 
ceiving funds from both source.s ('ould 
probably function best by having a dual 
type of research organization. One, part 
would do the agricultural experimentation 
work as in the past and the new part 
would do the basic research work with 
money from the National Science Foun- 
dation. 

If the foundation activity is limited to 
basic research, probably less than 10 per 
cent of the nations research program will 
come under their scrutiny. Under these 
conditions one may also expect extensive 
arguments as to whether or not research 
is basic or applied. And the definitions 
drawn will probably be affected by 
whether or not the agency concerned 


wishes to operate under the general jur- 
isdiction of the National Science Foun- 
dation. 

Recommendation No. 5 seems to be a 
corollary to recommendation 3. If all the 
potential scientists are to be trained, it 
seems certain that the economic barriers 
now preventing the college education of 
over half of our qualified young men and 
women will need to be nMuovod. It is 
very difficult to see how these barriers 
can be removed for the potential scien- 
tists without, at the same time, removing 
the barriers for all other Avorthy students. 
This point of view is further emphasized 
and elaborated in the recent report pre- 
I)ared by the President's Commission on 
higher education. One ought not over- 
look the fact that if these barriers are 
removed, the teaching load in the univer- 
sities will increase by over 300 per cent 
within the next decade. 

Recommendation No. C is also a cor- 
ollary to recommendation No. 3. Jf we 
attempt to carry this recommiuidation out 
on the scale proposed, we are likely to 
find difficulty in the procurement of the 
necessary items. It is quite likely that 
every institution of higher education 
which engages seriously in r(*search will 
need to establish an instrument shop 
equipped with fine machines and manned 
by highly skilled workmen. 

Recommendation No. 7 seems a little 
contrary to many statements found within 
the report. In many places throughout 
the report adequate coordination and co- 
operation between the gov(;rnment agen- 
cies is inferred. And yet, this recom- 
mendation No. 7 clearly indicates that the 
Presidential Research Board felt that 
better coordination and cooperation could 
be attained by the establishment of a fed- 
eral committee. When one contemplates 
the size and complexity of government 
research, it is not surprising that such a 
committee is recommended. 

The relationship between this com- 
mittee and the National Science Founda- 
tion, as well as the relationship of the 
army, navy and air forc£ together with 
other federal agencies to the National Sci- 
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euce Foundation, is an important one. 
At this time most of the money for basic 
research as well as applied research is 
channeled through the military organiza- 
tions. If the N.S.F. is to acquire its pro- 
jected importance, it will have to become 
the principal source for federal money 
for basic research. A determined per- 
sonnel for the N.S.F. and the help of 
Congress may be necessary if the N.S.F. 
is to become firmly established. The 
Loundation’s primary purpose is to guide 
and promote the nation’s development in 
basic research and in order to do this it 
must control the purse strings to most 
of the basic research funds. 

Recommendation No. 8 is a magnani- 
mous gesture. It seems to j-(*cognizc the 
unity of the world and if our prosperity 
is to be permanent, all nations of the 
earth must also prosper and benefit by 
advancing science. There is some diffi- 
culty encountered when att(!inpts are 
made to define ^‘peace-loving countries.” 
Our definition of tliis term would likely 
depend upon our frame of I’eference. At 
the present time, no doubt, those coun- 
tries joined with us in opposing Russian 
aggression would all be considered peace- 
loving countries. It is also quite likely 
that all countries affiliated with Russia 
would not be considered in this category. 
Tn spite of this, the Russians are still 
human and as individuals no doubt hope 
for peace. It may be that freedom-lov- 
ing or non-aggressive countries would be 
more easily defined. At least, we may 
say that science prospers best in an en- 
vironment oL‘ freedom and it would be a 
poor economic risk to put our money into 
dictator controlled science. 

Since this is a meeting of engineering 
administrators, it may be appropriate to 
discuss the effects of the Steelman Report 
Recommendations which specifically effect 
engineering education. The report shows 
the scientific manpower pool of 1947 is 
137,000 of which about 42,000 are re- 
search engineers, 30,000 chemists, 15,000 
medical and health scientists, 15,000 other 
physical scientists, 12,000 agricultural 
scientists, 9000 other biologists, 8000 


physicists and 6000 unclassified scientists. 
Of the 42,000 research engineers roughly 
% Q'fc in colleges and universities, ^ in 
industry and % government employ- 
ment. The engirietM’ing group is not only 
the largest of all, but shares with the 
chemist group the distinction of having 
adequate representation in each of the 
three following fields of endeavor ; higher 
education, industries and federal organi- 
zations. Research engineers are not only 
distributed in all types of research or- 
ganizations but also ill all types of re- 
search from basic to development re- 
search. This group is the largest of all 
and can serve as a “cemcmt” to bind to- 
gether American research organizations 
as well as the different kinds of research. 
They can luilj) to fill the large gap be- 
tween purely basic research and the end 
application of basic res(*ar('h known as 
development. 

For many years the engineering divi- 
sions of the Land Grant Colleges tried 
to establish a chain of experiment sta- 
tions similar to the Agricultural Experi- 
ment Stations. Thesis efforts were first 
defeated liy tlui agricultural interests in 
the L.G.C. system itself. By the time this 
opposition was won over to support the 
inovcment, the American Association of 
Universities had grown strong enough to 
stop any legislation which applied only 
to the L. G. Colleges. The Engineering 
College Research As.sociation then came 
into existence which tended to bring to- 
gether the L.G.C. and A.A.U. 

If this welding of the interests of the 
Land Grant College Association and the 
American Association of Universities can 
be completed and the gap between pure 
.scientists and applied scientists bridged, 
the recommendations of the Steelman re- 
port can be accomplished. 

Conclusion 

The stage for organized university and 
college action seems to be set. These in- 
stitutions and only these institutions seem 
to hold the keys to make possible the 
realization of objectives of the Steelman 
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Report. The need Tor research expan- 
sion is overwhelmingly recognized by our 
nation. All four of the important sur- 
veys mentioned in the lirsi ])art of this 
paper strongly recommend the expansion 
of science, on on broad principles those 
four reports supiioi’t each other. Most 
of the differences of opinion seem to 
revolve around the question, “wlio is to 
call the plays.'' It seems likely that if 
all institutions of higher learning could 


agree and jointly formulate a basic re- 
search policy of national scope, it would 
be accepted by the American people. 
The Steelman report emphasized the fact 
that applied research and development 
arc. now “scraping the bottom of the basic 
research barrel.” It is hoped that the 
institutions of higher education will b(^ 
able in the near future to effect a researcii 
program which will i^revent the “barrel” 
from becoming bom* dry. 
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Summary of the Report of the Committee on 

Faculty Salaries 

By WILLIAM C. WIfITM, CJiairiiiaii 
Bean of Administration, \orthra.sirrn Univcrsilif 


Introduction 

111 June 1948, Docin S. S. Steinberg, 
then serving as Viee President of 
A.S.E.E. in charge of the Engineering 
College Administrative Council, ap- 
pointed a Committee on Eacmlty Salar- 
ies ^ to make a survey of the salaries 
currently paid to teachers in engineering 
schools and to compare! these with the 
salaries paid to teachers in other [irofeS- 
sional schools and to engineiirs in non- 
teadiiiig employment. This j) reject liad 
been suggested by Dr. D. C. Jackson as 
a result of his study ^ of engineering 
teaching salaries made under A.S.E.E. 
auspices in 1940-47. Tlie following is a 
summary of the 70-page printed report 
issued by the Committee in June 1949 
with funds generously provided by the 
Carnegie Corporation of New York. 

During the summer of 1948 negotia- 
tions were carried on with ofib'crs of or- 
ganizations similar to A.S.E.E. in other 
professional fields for the purpose of 
obtaining their cooperation in gathering 
the necessary data. Cordial responses 
indicating a willingness to participate 
were received from officers of the Asso- 
ciation of Collegiate Sc'hools of Archi- 
tecture, the American Association of Col- 
legiate Schools of Business, the American 
Association of Dental Schools, and the 
Association of American Law Schools. 

1 H. H. Arnisby, C. L. Eckel, T. K. Glcn- 
nan, T. Saville, M. G. Kispert, Secretary, W. 
C. White, Chairman. 

2 Report on Present Day Salaries of Mem- 
bers of Instruction Staffs of Engineering 
Schools in the U. S. and Canada, June 1947. 


A persistent but unsuccessful effort was 
made to enlist the i)articipation of the 
Association of American Medical Col- 
leges. 

By early fall of 1948 a questionnaire 
had been perfected by the Committee 
with the assistance of otlier representa- 
live engineering school administrators 
throughout the country. This basic i»i- 
strument was subsc^iuently adapted to 
the specific needs of other professional 
school groups and reprinted in slightly 
differing forms for distribution to all of 
their constituent institutions. 

In addition to basic salary data, the 
Coimnittee obtained information from 
professional schools with regard to extra 
payments for overload services during 
the academic year, for summer school 
teaching, and for the conduct of spon- 
sored research both duritig the regular 
academic year and during summer peri- 
ods. Institutional policies with respect 
to fundamental unsponsored research and 
with regard to consulting activities by 
staff members were also explored. 

Questionnaires were sent to all insti- 
tutions whose names were provided by 
the professional school organizations 
previously mentioned with the request 
that they be filled out and returned as 
soon as possible to the Secretary of the 
Committee. 

In response to the original request and 
one or two follow-up letters appropri- 
ately spaced, usable replies were received 
as indicated in the following table. This 
gratifying response enhances the repre- 
sentative character of the data and indi- 
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cates a widespread interest in the ques- 
tion of faculty salnries in professional 
schools. 


Profesaional 
School (iroup 

Number 

SlHilcd 

Number 

Heturnud 

Per C'-ent 
Returned 

Engineering 

154 

123 

80% 

Architecture 

50 

43 

86% 

Business 

5S 

54 

!>3% 

Law 

103 

03 

(K)% 

Dentistry 

47 

26 

r,r>% 


Treatment of the Data 

Since this Scilary survey was conceived 
as a comparative study, it was obviously 
necessary to decide upon some unit as a 
common denominator. A preliminary 
analysis of returned questionnaires indi- 
cated that the plans under whic'h teachers 
are paid vary considerably ainoiifj insti- 
tutions and that it would be necessary to 
adopt some arbitrary basis for compari- 
sons. Slightly more than a third of the 
engineering scdiools reporting (45 out of 
123) pay their teaching staffs wholly or 
partly for 12 months^ service with from 
4 to 6 weeks’ vacation. About 19% of 
the teachers reported fall in this classi- 
fication. The remaining engineering 


schools (78 out of 123) base annual sal- 
aries upon the academic year of 9 or 10 
months, leaving the staff free during the 
summer to accept other employment. 

In view of this situation, th» Commit- 
tee decided to use an academic year of 
10 months, including 4 to 6 weeks’ vaca- 
tion, as the standard base upon which to 
report all teaching salaries in the profes- 
sional schools. Since teachers on 12- 
month contracts are called upon for serv- 
ice during 6/5 of the standard work year 
that was adopted in this report for com- 
parative purposes, their salaries were 
uniformly reduced by 1/6 in compiling 
the data. 

This procedure differs from that of the 
Jackson report two years ago, but it ap- 
pears to represent more nearly the mean 
among institutional practices as revealed 
in the summer term data available to this 
Committee. Dr. Jackson did not have 
couipurable data. He reduced 12-month 
salaries on a sliding scale as follows: de- 
partment heads — 0, professors and asso- 
ciate professors — 1/5, assistant professors 
and instructors — 1/4. These changes in 
computing procedure will tend to show 
increases in salaries of dc])artiiient heads 
over those reported by Dr. Jackson which 


TABLE II 

Comparative Data on Base Monthly Salary Rates of Engineering Teachers and 
Professional Engineers in Non-Teaching Employment 
at Four Levels of Experience 


Experience Level 
in years assumed 
for the several 
academic ranks 

*A 

Highest 
Monthly 
Salary of 
lower 
25% 
Prof. 
Kngr. 
os rpt’d 
by EJC— 
1946 

H 

Data 

111 

Col. A 
me. by 
20% 

**c 

llighc.st 
Monthly 
Salary of 
lower 

of Lng. 
Tchrs. 
1948-40 

♦D 

Median 
Monthly 
Salary of 
Prof. 
Engs, as 
rpt’d 
by EJC - 
1946 

]•: 

Data 

in 

Col. D 
inc. by 
20% 

**F 

Median 
Monthly 
Salary 
of Eng. 
Tchrs. 
in 

1048-49 

*G 

Lowest 
Monthly 
Salary of 
upper 
25% 
Prof. 
lOngrH. as 
rpt’d 
by EJC— 
1946 

11 

Data 

in 

(^)l. Cl 
me:, by 
20% 

♦♦I 

Lowest 
Monthly 
Salary of 
upper 
25% 
of Eng. 
Tchrs. 
1948-40 

25-29 (Profs.) 

395 

474 


511 

612 


716 


670 

20-24 (Assoc. Profs.) 

409 

491 

» TW 

481 

577 


623 


500 

12-14 (Asst. Profs.) 

354 

425 


385 

462 

380 

521 


420 

7-8 (Instructors) 

311 

373 

290 

360 

432 

300 

423 

508 

320 


* Table 1.2a, page 8, “The Engineering Profession in Transition.” ^ 

** One-tenth of annual salary on a ten-month base. Only about 57% of the teaching 
staffs receive the equivalent of twelve such payments from their institutions. 
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:irc somewhat loss than have actually oc- 
curred; but increases in salaries of other 
r academic ranks will appear to be greater 
than have actually taken place. This 
comment applies only to that 19% of the 
salaries reported by institutions on a 12- 
inonth basis. 

Another factor which should be borne 
ill mind in making certain comparisons 
with the Jackson report is that he used 
medians of average salaries, whereas this 
Committee reports medians of median 
salaries. The latter measure of central 
tendency was chosen because it is less 
alTected by extreme values and because it 
permits better comparisons with engi- 
neering salaries contained in the E.J.C. 
Report on “The Engineering Profession 
in Transition.” ^ 

In its full Report — copies of which 
may be obtained from A. B. Bronwell, 
Secretary of A.S.E.E. — the Committee 
has presented basic salary data for engi- 
neering schools in 1948-49 following th(j 
sa nci general pattern worked out by Dr. 
Jackson under which the material is 
classified both by geographical regions 
and by types of institutions. 

Because of the smaller number of 
institutions involved and the fact that 
classification by region and by type of 
institution would not be particularly 
meaningful, the Committee tabulated the 
data from schools of architecture, busi- 
ness, dentistry, and law for the country 
as a whole. In all other respects the sal- 
, aries of teachers in these professional 
schools were analyzed in tlie same w.*iy as 
those of teaching staffs in schools of 
engineering — using a ten-month academic 
year inclusive of 4 to 6 weeks’ vacjition 
as a base, and reducing all salaries re- 
ported on a 12-month plan by 1/6. 

Mindful of its assignment to conduct 
a comparative study, the Committee 
sought to tabulate basic salaries in such a 
way as to reveal the maximum of useful 
information without identifying any in- 
stitution with a specific set of data. Ac- 
s'* The Engineering Profession in Tran- 
sition,'^ Engineers Joint Council, 1947, An- 
drew Fraser. 


c;ordingly in tin; tabulations each institu- 
tion is indicated by a code number with 
the maximum, minimum, and median 
salary which it reported for each aca- 
demic rank. The data are arrayed in 
descending order of magnitude of the 
maximum salaries rej)ortcd, each hori- 
zontal line representing the data from a 
single institution. 

Beside every tabular view of salaries 
in each academic category is a summnrj^ 
which shows: 


1 . 


the niimbor of institutions reporting 
the number of teachers reported 


( how many tenchers at how many insti- 
tutions are paid for \2 months of 
service 


the median of maximum salaries re- 
ported by institutions 
the median of minimum salaries re- 
ported by institutions 
the median of median salaries re- 
ported by institutions 


4. 


the individual maximum salary re- 
ported 

- the individual minimum salary re- 
ported 

the individual median salary reported 


In making comparisons Avith data from 
Dr. Jackson’s 1947 report, the institu- 
tional medians listed under 3 above may 
be useful if the dilferenc.es in procedure 
previously mentioned are borne in mind. 
The individual medians were calculated 
on the assumption that data reported 
were reasonably evenly distributed 
throughout the range and are of course 
only close approximations. When com- 
pared with the institutional medians they 
indicate whether the preponderance of 
teachers are serving at the higher paying 
or lower paying institutions and they 
may be compared with medians of engi- 
neering salaries in non-teaching employ- 
ment. 


Comparisons of Salaries in Professional 
Schools 

In this summary space docs not permit 
reproducing the detailed tabulations in 
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TAJILK III 

RANaio Hktwekn Maximum and Minimum Salaries* with Calculated Medians** v 
Teachers in Various Ranks in Five Types of Professional Schools in 1948 49 



* Based on 10 months of service; salaries icpoitetl for more tlian 10 montlis of service liave 
been reduced by 1 /6. 

** These arc the individual medians for the country as a whole, (lalculatcd from the data 
reported by taking]; into account the number of teachers at each institution. 


the Report for individual institutions. 
Comparative ini'ormation as to the rela- 
tionships amon^ salaries in the various 
professional schools is given in Table I FI 
which shows individual maximum^ mini- 
mum, and median salaries among all the 
teachers reported in the several fields 
represented in the study. 

There is a very wide range in the sal- 
aries paid to teachers in each of the five 
professional school groups in all aca- 
demic ranks as shown in Table III. 
Reasonable differences in teachers’ salar- 
ies for a given rank because of ability, 
experience, location of the school, insti- 
tutional standards, and other factors arc 
to be expected. But the salary ranges 
shown in Table III seem to be excessively 
broad especially since the great major- 
ity of the institutions represented are 
offering accredited curricula. Teachers 
in the higher paying institutions com- 
mand substantial salaries; staff members 
at institutions whose salary schedules arc 
at the lower end of the range do not 
appear to be adequately paid for the 
kind of service they ought to render. It 
is of course inevitable that the effective- 
ness of instruction will vary from insti- 
tution to institution and salary alone 
is not a fair index of instructional effi- 


ciency, but if the quality of the work 
carried on in professional schools varies 
on a scale at all proportional to that of 
the salaries x^aid to members of teaching 
staffs the situation is not sound. 

Examination of the tabulated data in 
Parts Three, Four, and Five of the com- 
})lctc Report should enable catdi institu- 
tion to find its own position as to salaries 
in the educational scene and thus to 
judge whether its salary scale is a rea- 
sonable one. Local economic conditions, 
opportunities for teachers to supplement 
their incomes through professional pi-ac- 
tice, summer teaching or research, the 
quality and amount of service that mem- 
bers of the staff are expected to give, and 
the financial status of the institution — 
all these are additional factors that need 
to be taken into account when the ade- 
quacy of salaries at a particular institu- 
tion is being considered. 

Table IV shows the relative over-all 
status of teachers in the five types of 
professional schools studied. In com- 
parison with salaries paid to teachers in 
other professional schools, salaries of 
engineering teaching staffs at the median 
level are at the bottom jaf the range in 
all ranks except that of department 
head. Salaries of teachers in architec- 
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ture are only slightly higher, then come 
salaries of business school staffs, with the 
salaries in law schools and schools of 
dentistry’' at the top. These two last 
mentioned schools are definitely at the 
graduate level whereas the first three are 
generally concerned with both under- 
graduate and graduate work. If a com- 
parison were possible between the gradu- 
ate instructional staffs in engin<*enng 
schools and the instructional staffs in 
schools of law and dentistry, it is our 
belief that the respective salaries would 
be more nearly of the same magnitude. 

The differences in medians of maxima 
rc'ported by tlie live types of j)rofessional 
schools are much less pronounced but the 
salaries of teachers in dental schools and 
law schools are still at the top of th(‘ 
range. At median of minimum levels, 
salary scales for cngin(*ering teachers are 
again somewhat lower than those for 
staff members in other professional 
schools. Oil the other hand the per- 
centage of engineering tea<'liers whose 
salaries are actually 20% liighcr than 
tabulated because of service to their in- 
stitutions during the summer is 57%, 
which is higher than that of any of the 
other professional groups except teachei'.s 
of dentistry where the percentage is 70%' . 

Individual medians in every academic, 
rank except that of professor on a 
country- wide basis are very close to the 
institutional medians. I'or professors, 
in all of the professional school groujis 
studied, the individual medians range 
from $400 to $1050 above the institu- 
tional medians ($500 in Schools of 
Architecture, $700 in Schools of Busi- 
ness, $400 in Schools of Dentistry, $600 
in Schools of Engineering, and $1050 in 
Schools of Law), presumably indicating 
that the preponderance of teachers in 
this rank are employed by the higher 
paying institutions. 

Although accurate comparisons are not 
possible for reasons previously stated, it 
appears that the salaries of engineering 
teachers have generally increased in the 


two-year period since the Jackson Re- 
port: roughly 10% on the whole — 
slightly more than this for instructors, 
slightly less for assistant professors — 
and with considerable varisrtion i)er- 
centagewise among the institutions re- 
porting. In fact the si)read in salaries 
of engineering teachers among institu- 
tions, the variety of factors related to 
their compensation such as privileges of 
graduate study, extra pay for evening 
teaching, opportunity for research ac- 
tivity and consulting practice, type of 
environment, geographical location, hous- 
ing conditions, prospects foi’ advance- 
ment, and similar matters make it diffi- 
cult to generalize im a meaningful way 
upon the inadequacy or adequacy of the 
situation as a whole. 

Comparison of Salaries of Teachers in 

Engineering Schools with Salaries 
of Engineers in Non-Tcaching 
Emplog merit 

The most difficult part of the Commit- 
tee's a.ssignmcnt was that of comparing 
salaries paid to teaching staffs in engi- 
neering schools with those of engineers 
in non-teaching professional employ- 
ment. With the resources at its com- 
mand, the Committee could obtain reli- 
able data regarding 194S-49 teaching 
salaries directly from engineering schools, 
but to collect comparable current infor- 
mation with respect to salaries of non- 
teaching engineers was not feasible. 

Mindful of the comprehensive and 
authoritative study of salaries paid to 
professional engineers prepared by Mr. 
Andrew Fraser as part of the 1946 Sur- 
vey of the Engineering Profession spon- 
sored by Engineers’ Joint Council, the 
Committee decided to utilize the basic 
data of that report as initial reference 
points, and to try to find out what had 
happened to the salaries of engineers in 
industry since the autumn of 1946 with a 
view to applying appropriate correction 
factors. 
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Such a procedure was obviously not 
ideal, but since no more promising and 
^yct practical alternative presented itself, 
the Committee felt that this plan should 
be tried. Accordingly a letter was sent 
early in January, 1949, to about 200 
companies, located throughout the United 
States and employing largo numbers of 
engineers, with the request that they indi- 
cate the percentage increase^ iti salary 
that had occurred between August, 1940, 
and the end of 1948 for: 

(a) newcomers to the profession 

(b) engineers with 5 to 0 years^ experi- 
ence 

(c) engineers with 12 to lo years’ ex- 
perience 

(d) engineers with 25 to .10 years’ ex- 
perience 

(e) engineers with more than .10 years’ 
experience 

The eighty-six r’cplies that were re- 
ceived came from all sections of the coun- 
\ try and are estimated to I'ep resent several 
thousand engineers because the respond- 
ents were mostly large industrial corpo- 
rations. A tabulation of these replies 
shows that the median increase of sal- 
aries during this period was 20% in all 
live categories. Tt is interesting to note 
that the cost of living as reflected in the 
Consumer Price Index for Moderate Tn- 
j'ome Families in Large Cities compiled 
by the U. S. Bureau of Labor Statistics 
increased by approximately this same 
percentage over the two-year period end- 
ing in September, 1948, although it has 
since dropped a few points.* 

The Committee is cognizant of the pre- 
vailing impression that the salaries of 
younger men have increased percentage- 
wise more than those of the mature engi- 
neers and realizes that a more compre- 
hensive survey might show this to be true. 
The present survey shows that about hall' 
of the 44 companies who submitted com- 
plete replies think that they have in- 
creased salaries all along the line by 
about the same percentage and that the 


other half believe that they have increased 
the salaries of their more experienced 
engineering personnel somewhat less than 
the salaries of younger ones. 

Moreover the available information on 
increases in engineering salaries in indus- 
try is based on a rather small sample. Tt 
is also true that while practically all who 
replied answci-ed the questions with re- 
spect to the first three categoi’ics, only 
about half furnished information about 
the last two vrhich pertained to (‘iigineers 
of long standing. Many respondents 
said they found it very difficult to differ- 
entiate at the upper experience levels 
between general salary increases attribu- 
table to the economic situation and merit 
increases based upon individual achieve- 
ment. In addition it is likely that the 
estimates of the percentage increases in 
the more experienced groups may be un- 
consciously biased upward because people 
tend to think in terms of absolute rather 
than relative changes. 

For these reasons the Committee doubts 
the validity of lh(^ median increase in 
salaries of 20%; at all five exi)erience 
levels during the two year period be- 
ginning in the fall of 1946. The in- 
crease of 20% for men ten years out of 
college is confirmed by the April, 1949, 
report of the General Survey Committee 
of the Engineers’ Joint Council. It 
.seems likely, therefore, that this figure is 
a reasonably sound approximation for 
the up^vard trend of salaries paid to 
younger engineers, but it is to be doubted 
that the salaries of the more experienced 
engineers have increased percentagewise 
by that amount, although they have un- 
(juestionably increased somewhat. 

Comparison with E. J. C. Survey 

The problem of comparing current 
teaching salaries in engineering schools 
with salaries paid to engineers a.s re- 
ported in the E. J. C. Survey of 1946 is 
complicated not only by the difficulty of 
determining a suitable percentage of up- 
ward correction for data at each experi- 



no 


SUMMARY OF REPORT ON FACULTY SALARIES 


ence level, but also by a number of other 
factors such as the followiiij;;^: 

(1) Teaching salaries arc report(*d on 
a ten-month basis inclusive of four 
to six weeks’ vacation; wlieroas 
salaries of non-teaching engineers 
arc g(*nerally j)ai(l on a twelve- 
month basis with from two 1o three 
weeks’ vacation. 

(2) Teaching salaries are reported in 
terms of academic rank, whereas 
E. J. C. data arc tabulated in 
terms of years of experience. 

(3) The data on teaching salaries 
were reported by institutions and 
arc presumably repn'sentative of 
teaching staffs as a whole. The 
data compiled by K. J. C. w(*re 
obtained from information volun- 
tarily su])plied by individual mem- 
bers of six national professional 
societies, and although there wc're 
some 47,000 returns, th(*re is the 
possibility that these may have 
come ill greater numbers from the 
more successful s(*gment of tlic 
engineering profession than from 
the less well paid practitioners. 
And finally, the information as to 
increases in salaries since 194G 
comprises company estimates and 
not factual data submitted by in- 
dividuals. 

Tabulation as a Rough Comparison 

With all of these obstacles to direct 
comparison, the Committee obviously 
could not prepare any meaningful and 
valid graph showing relationships be- 
tween the salaries of engineering teach- 
ing staffs and those of engineers in 
non-teaching employment. There re- 
mained the possibility of tabulating 
available data which, although not sus- 
ceptible to direct comparison, would 
show in a very general way the relative 
salary status of engineering teachers and 
engineering practitioners. 

Table 11 is an attempt to do this. In 
it the monthly salary rates at the 25th, 
50th, and 75th percentiles of professional 


engineers at four experience levels are 
reproduced directly from Table 1.2a on 
page 8 of the “Engineering Profession 
in Transition.” These original data 
from the E. J. C. Report appear in Table 
II as columns A, D, and G. Adjacent to 
those figures in columns B, E, and H arc 
the same data increased by 20% in all 
(*ases. This is a purely arbitrary tabu- 
lation for purposes of discussion because, 
.*is has bo(*ii already pointed out, the Com- 
mitlcc docs not feel warranted in draw- 
ing reliable conclusions from its limited 
study of recent trends in salaries paid to 
engineers in industry. 

Columns C, F, and I show monthly sal- 
ary rates at the 25th, bOth, and 75th per- 
<*(iiitilcs of teachers in. engineering schools 
in the four usual academic ranks. Those 
j>(M*centiles wore oalculatod from the 
median salaries reported foi* the counlry 
as a whole, taking into account the num- 
ber of tc‘achers reported by ca(‘h institu- 
tion. Annual salaries were divided by 
10 in all oases to arrive at the monthly 
salai-ios shown in these columns. 

Although the data on teaidiing salarios 
are believed to be rcjliable in terms of 
academic ranJc, they are of course not 
directly applicable to the experience 
levels with Avhich they have been identi- 
fied in Table II. In order to make a 
truly valid comparison between salarios 
of teachers and practitioners one Avould 
need data from the engineering colleges 
in which salaries were reported by age 
level rather than by academic rank. 

Not having such data, the Committee 
tried to make a rough approximation that 
might be helpful in thinking about rela- 
tive rates of pay for teachers and prac- 
titioners. The average ages of faculty 
members in each of the four academic 
ranks in the six institutions rejiresentnd 
by members of the Committee (Case In- 
stitute of Technology, University of 
Colorado, University of Maryland, Massa- 
chusetts Institute of Technology, New 
York University, and Northeastern Uni- 
versity) were found to be very nearly the 
same and therefore assumed to be typi- 
cal of the general situation. There 
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sooiiH'd to be no point in making: a more 
elaborate study of this matter since llic 
only purpose to be served was to arrive 
;it some reasonable approximation that 
would enable rough overall comparisons 
to be made. 

For the six institutions, average ages 
of staff members in the several ranks were 
round to be as follows: professors — 10 
years, associate professors — 44 years, 
assistant professors — 3C years, and in- 
stj’uetors — 30 years. Since the median 
age for ent(n*ing the profession of engi- 
neering Avas reported by K. J. C. to bo 
23 yeai's, the experience level for each 
arademic, rank Avas determined by sub- 
tracting this age from the aA^erage ages 
of teachers stated above. In this way it 
is possible to effect an approxifuate rela- 
tionship between tJie K. J. C. data and 
the monthly salaries of engineering 
teaching staffs. 

It should he home in mind that tmhj 
((hout three- fifths of the eiujinveriiuj 
haehers arc paid for .72 months' service to 
iheir institutions. The remainder are 
paid for an aeademie year of nine or ten 
months, allhou(/h many of these un- 
donhtedhf supplement their incomes 
through summer employment for which 
the institutions assume no responsihililu. 

After making due alloAvance for the 


inadeejuaeies of the data, Avhich have been 
previously pointed out, the Committee 
believes the evidence indicates that 
monthly salaries of teachers in engineer- 
ing schools are, on the Avhole, somcAA'hat 
l)eloAv those paid to engineers of compa- 
rable experience in non-teaehing employ- 
ment. It is true, hoAvever, that many 
engineering teachers have opportunities 
lo supplement their annual income in 
Avays Unit are not available to engineers 
ill iion-leacliiiig employment. 

Kxceiit for professors at the median 
and lower 2r)''i levels the salaries of engi- 
neering teaidiers lag liehind or at least 
baA’c not passed lieyond the rates re- 
ported two yc'ars ago by K. 3. (1. for 
])rofessional engineers of roughly eom- 
])arable experience. Ilow much the sal- 
ai-ies of engineers in non-teaching cm- 
])lo 3 mient have increased since the fall of 
1916 at various experience levels is open 
to question, but it is generally knoAvn 
that there lu’Wi*. been increases all along 
the line. 

At pr(‘scnt teaching salaries compare 
least J'avorably Avitli salaries of engineers 
in general at tlie instructor level. The 
nearest approaches to i)arity Avith the 
salaries ])nid to engineen’s in non-teaching 
em])loymont occur at the level of full 
professor. 


College Notes 


California Institute of Technology an- 
nounees the apjioiutnicnt of Iavo new 
members to its Engineering Division. 
Dr. Jack E. McKee, Avho has been as.so- 
ciated with the firm of Camp, Dresser, 
and McKee, sanitary engineers of Bos- 
ton, Massachusetts, aaIII conic to the In- 
stitute as Associate Professor of Sani- 
tary Engineering and Caleb W. Me- 
Cormick, formerly with C. F. Draun & 
Company and Dames & Moore, soil me- 
chanics and foundation engineers, will 
come as Instructor in Civil Engineering. 


Jtobert L. Shurler has been appointed 
the first di reel or of a ncAAdy created di- 
vision of social-humanistic studies at 
Case Institute of Technology. The new 
division has been created to direct the 
interdepartmental cultural courses intro- 
duced in Case’s new curriculum. Dr. 
Shurter has been professor of English 
and head of the department of language 
and literature since 1946. He has been 
on the Case faculty since 1930. 



Report of the Committee on Selection and 

Guidance 

Ry 0. W. ESHBACTT, Chairman 
Deati of Ejifjinenrinff, Northweslcrn Uvivcrsity 


It is now eight years since President 
Cullimore, retiring chairman of the Com- 
mittee on Orientation of Freshmen of the 
Society for the J*romotion of Engineer- 
ing Education, wrote to liis successor, 
Dean R. L. Sackett, who was also chair- 
man of the Committee on Student Selec- 
tion and Guidance of the Engineers' 
Council for Professional Development, 
proposing that under Dean Sackett’s 
chairmanship the two societies combine 
their efforts to give professional and sus- 
tained effort to the solution of their mu- 
tual problem of reducing student elimi- 
nations from college by better selection 
and early and better guidance. 

Your Committee feels that it is appro- 
priate, because of change of sponsorship 
during the last year, to review briefly the 
origin of the Measurement and Guidance 
Project, its experience during four years 
of War, the four years following the 
War, its present status, and to draw 
tentative conclusions and make recom- 
mendations for future progress. 

Origin 

Prior to President Culliniore's sugges 
tion, both the SPEE and the ECPD had 
made considerable progress in the a])- 
praisal of their own pljilosophics, meth- 
ods and goals. Engineering educators 
had long recognized the chronic problem 
of assisting high school teachers and stu- 
dents to give better guidance to those 
presumably interested, and particularly 
to those qualifled to study engineering. 

Among the colleges many had been ac*- 
tivc in schemes for freshman guidance. 

1 Presented at the General Session at the 
Annual Meeting of the ASEE, Troy, N. Y., 
June 22, 1949. 


Dean Sackett and President Cullimore 
were particularly impressed by the work 
of Dr. A. B. Crawford at Yale, who, at 
the time, had summarized his experience 
in a book entitled “Predicting College 
Achievement.” After several confer- 
ences with him. Dr. Crawford suggested 
that Dr. Russell S. Bartlett be retained 
to extend and test -the studies already 
begun. This >vork could be described as 
an attempt to determine the mental dif- 
ferences between arts, science, and engi- 
neering students enrolled in the common 
freshman year at Yale. Arrangements 
were made to give a battery oC tests to 
arts and engineering freshmen at the 
opening of school in the fall oC 1941. 

The following schools participated : 

The Universities of Florida, Missouri, 
Tennessee, Texas 
Northwestern University 
Newark College of Engineering 
Pasadena Junior College 

In the initial trial a set of si.x tests was 
administered to about 1800 entering 
freshmen in arts and engineering, and a 
modifled battery of tests of the same 
general content were given to about 1000 
high school juniors residing in or near 
Newark. The six tests, listed by name, 
were as follows: 

I. Verbal Comprehension 

II. Artiflcial Language 

III. Quantitative Reasoning 

IV. Spatial Visualizing Ability 

V. Mathematical Aptitude 

VI. Mechanical Ingenuity 

The tests and progress records for the 
students were assembled and carefully * ^ 
checked. Students who withdrew during 


J12 



BEPOET OF COMMITTEE ON SELECTION AND GUIDANCE /JJ 


the freshman year, or whose records were 
incomplete, were eliminated from the 
^ludy, with the result that complete rec- 
ords were available lor 979 students. A 
report on the study was printed in the 
Journal op Enginekring Education, 
\\)1. 34, April, 1944. Without going into 
tlu* details of results, it is significant to 
note that the in ter correlation between the 
hist four tests was quite high, varying 
fioni .o.'lb to .686. Only two of the tests, 
Quantitative Reasoning, and Mathciiiati- 
ciil Aptitude, showed a correlation above 
.nOO with freshman grade averages. The 
most predictive tests of success in the 
cultural aspects of the engineering cur- 
riculum were Test F, Verbal Comprehen- 
sion, and Test II F, Quantitative Reason- 
ing, with validity elFicieiits of .40 and 
.4.3, respectively. 

The Committee originally planned to 
administer objective achievement elimi- 
nations at the end of the freshman and 
■ophoniore years for purposes of corre- 
lation between grade-point averages and 
the original tests. As this work wa.^ 
about to be initiated, Dr. Rartl(‘tt re- 
signed to accept a position as Flcad- 
master of the Cunnery School and plan.s 
had to be changed. 

At tliis time the War was beginning to 
exert iriFluence upon engineering educa- 
tion, which re-focused the attention of 
educators on the problems of student se- 
lection and curricular organization. 

The Carnegie Eouridation for the Ad- 
vancement of Teaching was aciiuaiiitcd 
with the w^ork of the ECIM) and the 
SPEE and had also oi'ganized a Gradu- 
ate Record Office to study collegiate and 
graduate education. Through the inter- 
est of President Robert E. Doherty of 
ECPD, the Foundation became interested 
in sponsoring the continuation of the 
experiment begun by Dean Saekett and 
President Cullimore. The jJl’ojeet was 
known as the Measurement and Guidance 
Project, sponsored jointly by the ECPD, 
the SPEE, and the Carnegie Founda- 


tion. The Avork centered in the Founda- 
tion’s Graduate Record Office. 

Organization and War Experience 

The agencies jointly sponsoring the 
measurement and guidance project agreed 
on the formation of three committees: 
(1) an advisory council, (2) a consultant 
committee, and (3) a measurement com- 
mittee, to cooperate wlierever possible 
with the eonimittoes of SPETO and 
ECPD, who.se activities were related. 
'Phe general aims Avere to develop a 
series of predictive tests; to determine 
the validity of these tests in predicting 
success, parti ('ll liirly in the freshman 
year; to develop achievement examina- 
tions ill subjects characteristic of engi- 
neering curricula; and to validate these 
achievement examinations. 

It was realized that the study Avas be- 
ing undertaken at a hazardous time. 
Problems of selection Averc not iioriual. 
Thousands of students Avere enrolled in 
the ASTP and the V-12 programs. Pew 
of the civilian students were permitted to 
continue their education beyond their 
freshman iiiid sophomore years. 

Nevertheless, Avith the i;ooperation ol' 
these institutions, 

California Institute of Technology 
(^arncgic Iiistilutc of Te(*lmology 
State University of loAva 
Massachusetts Institute of 'Peidiiiology 
University of Michigan 
Newark Colhigi? of Ihigiiiecriiig 
North Carolina State College of 
Agriculture and Engineering 
North AA’^estern University 
Rose I’oly technic Institute 
University of Tenn(‘ss(*e 
University of Texas 

and under the direction of Dr. K. W. 
Vaughn, of the Carnegie Foundation, the 
project was launched and the present tests 
known as the “Pre-Engineering Inven- 
tory — Revised Form A” were developed. 
The type of test, and th(! time to admin- 
ister each of them is as follows: 
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Minutes 

Information Blanks and Interest-Hobby Questionnaire 20 

Test I. General Verbal Ability 35 

Test IT. Technical Verbal Ability 25 

Test III. Ability to Comprehend Scientific Materials 90 

Test IV. Ability to do Quantitative Thinking 70» 

Test V. Ability to Comprehend Mechanical Principles 40 

Test VI. Spatial Visiuilizing Ability 30 

Test VII. Ability to Compreheml Social Science Materials 40 


They were first used in the fall of 1943 
and revised in the sunini(;r of 1944. A 
summary of the number of tests conducted 
was reported by Dr. Vaughn in the 
Journal of Kngineerino Kdi;oatio\, 
Vol. 39, June 1946. The number of par- 
ticipating institutions and tests given in 
each of the llireo years, ending with tlie 
close of the War, are as follows: 


Number of Participating Colleges 
AND Students Tested 



iinii 

l!M 1- 

hm:»- 


mil 

loiri 

mui 

Numbor of Institutions 

<1 

2!) 

32 

Number of Students 

I7(i;{ 

(i2()S 

12,307 


Measurement and (hiidanvc Project 

In addition to this number, 15,000 
other students took all or ])art of the 
Pre-Engineering Inventory Tests. These 
students were tested under varying cir- 
cumstances, mainly in conned ion with 
the armed services training programs, 
and were not classified as regular fresli- 
man engineering students. It must be 
recognized that, up until the close of tli(‘ 
war, no satisfactory opportunity, due to 
lack of educational continuity, was pre- 
sented to make proper studies of the va- 
lidity of the tests, which was one of the 
basic objectives. The experience did 
provide opportunity to test a total of 
about 35,000 students under controlled 
conditions. 

Post-War Program 

During the first year after the War, 
under the direction of Dr. Vaughn, plans 
were made to establish norms for the 


engineering inventory tests and also to 
improve methods of reporting. Simul- 
taneously, sophomore achievement tests 
were developed and experimental forms 
made available for the following year. 
Tests for senior . engineers, and a high 
school series of guidance ti'sts, were also 
proposed. 

It should be emphfisizcd that the sum- 
mer and fall of 1946 provided an un- 
usu«*il, and probably the first, opportunity 
of carrying through a program of ap- 
praisal. Obviously it was the first time 
that any assurance could be had for the 
normal education of engineering students. 
The Project took advantage of this op- 
portunity by making a special analysis 
of the examinations of 9994 freshmen 
who were tested during the summer and 
fall of 1946, and issued in May of 1947 
what is known as the “Norms Bulletin.” 
The features of this Bulletin included 
the establishment of a scaled scoring 
system, the selection of standard sampjes, 
and the segregation of private and public 
colleges, veterans and non-veterans, and 
those with previous college training from 
those whe entered as normal freshmen. 
The standardization group on which the 
scaled score system was based included 
7187 freshman engineering students, 
none of wliom had been previously en- 
rolled in college. The majority of these 
students, in the ratio of five to two, were 
accepted by public colleges; likewise, the 
majority in approximately the same ratio 
were veterans. 

During the year thirty-nine engineer- 
ing schools participated in the testing 
program. The n^jnber of students 
tested was 32,098, involving 627 testings, 
as indicated in the table below: 



REPORT OF COMMITTEE ON SELECTION AND GUIDANCE 


II5 


XuMBKR OF Students Tested in 1946-1947 




Niinihei 

Number 




of 


Testings 

Students 

A 

I'J'U InHtitutioiial Testing 

87 

20.786 


(IfS colleges) 


J) 

mOl Nuti()ii:il Testing 

429 

2,732 

r 

1*10 1 Special Testing 

100 

2,041 

1) 

Arhievemcnt Testing — 

7 

2,180 

!•: 

Soplioinoie 

AcliicviMTiciit Testing — 

4 

4.359 


lOxpeiiineiitiil 




(•27 

32,098 


Tliis year also marked the inaugura- 
tion of the sophomore achievement tests 
with the parti(‘ipatiori ot‘ seven institu- 
lions. Among the purposes of the lat- 
ter program was the study of the valid- 
ity of the J^rc-Knginecring Inventory 
Tests by obtaining correlations between 
the tests, grade-point averages, and PET 
scores. To date, insuflicient data are 
available to draw any (*onelusions. Tbe 
Project really has not had time to have 
a fair chance. 

The Jirst results, published in the 
spring of 1947, gave the following cor- 
relation scores on the several PEI tests 
with grade- point averages during the 
first semester of study in ten colleges of 
engineering : 


Testing Service. Later in the year Dr. 
\’aughri severed liis connections with the 
Carnegie Foundation. 

After considerable discussion and in- 
vestigation, the ECIM) and the ASEE 
onten'd into an arrangement Avith the 
Educational Testing Service so that the 
Measurement and (luidance Project 
might be carried on. Thus, during the 
recent year, the Educational Testing 
Service has administered the Pre-Engi- 
neering Inventory Tests and assumed 
iinancial resjionsibility for the Project. 
Doth the ASEE and the EC PD are rep- 
resented on an advisory committee to the 
Testing Service. This committee is com- 
posed of representatives of the three 
bodies involved. 

It should be appreciated that the 
transfer of the Project to a new agency, 
hoAvcver experienced in testing methods, 
involved a number of diflicult problems 
which could neither he (juickly nor easily 
resolved. The first of these involved an 
analysis and jirojectioii of the costs, in 
which it appeared that the Project could 
not be self-supporting. While this prob- 
lem was being studied, the Educational 
Te.stiiig Service jirocecded with the 
administration of the Pre-Engineering 





llangc 

Median 

Test 

I. 

General Verbal Ability 

.i6-.r)0 

.38 

Test 

n. 

Teclmical Verbal Ability 

.2r>-.55 

.47 

Test 

III. 

Comprehension of Sciontifie Materials 

.41-.65 

.55 

Test 

IV. 

General Mathematical Ability 

.51-.71 

.62 

Test 

V. 

Comprehension of Mechanical Principles 

.3()-.55 

.39 

Test 

VI. 

Spatial Visualizing Ability 

.22-.42 

.35 

Tost VII. 

Uriderstnnding of Modern Society 

.25-.53 

.41 

Composite Score 

.44-.68 

.62 


In the fall of 1947 the number of par- 
ticipating institutions increased to fifty 
and the post- War development program 
continued as previously organized until 
1948. At that time the Carnegie Foun- 
dation withdrew from all testing activi- 
ties, and the Project, together with the 
College Entrance Examination Board 
and certain professional groups, entered 
into an arrangement with a newly- 
formed agency called the Educational 


Inventory tests as heretofore and estab- 
lished a program of national administra- 
tion. This provided for giving the tests 
at approximately 160 centers in forty- 
seven states. A bulletin of information 
was prepared and distributed to the col- 
leges and high schools establishing the 
dates of March 5 and June 25, 1949, for 
the administering of the tests. It was 
contemplated that the Pre-Engineering 
Inventory would be given to the fresh- 
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man classes at those institutions which 
wished to use them for guidance and ex- 
perimental purposes. It was estimated 
that a charge of $2.00 a student would 
be needed to cover costs and that the 
iiLstitution would either pay the cost 
itself or transfer it to the students. The 
national testing service, at established 
centers, would make available pre-admis- 
sion examinations for the institutions 
who wished to use the tests for this pur- 
pose. The cost was set at $7.00 a stu- 
dent, to be borne by the student. 

During the first year under the new 
sponsorship, the Project continued the 
program as projected in the preceding 
year. The number of tests administered 
during 1947-1948 and 1948-1949 were as 
follows : 


Number 'IVsted 


1. Pre-EnRineering Inventory 

Institutional EnrolieoH 

2. Pre-lOngineerinfl; Inventory 

Institii I ional A iiplicnn t.H 

3. Prc-ICnKinccnnK Inventory 

Nationnl Progrtiin (and State 
Program) AppUeanta 

4. Pre-Rnginoering Inventor^’ 

Speeial Progrania (prolinbly 
anpli<'ania) 

5. U. S. Merchant Marine Cadet 

Corps 'rti.sting.s 

6. Engineering Aeliievenicnt Tests 


Crand Total 


1047- 

1048 

1048- 

1049 

11,207 

8,889 

4.643 


4.252 

3,793 

406 

01 

1.530 

7.105 

1,673 

2.583 

20.212 

10.029 


In addition, the number of schools par- 
ticipating in the Achievement Tests in- 
creased to seventeen. Validation stud- 
ies were also continued and a report 
made to the Advisory Council and the 
ECPD. 

While every attempt has been made to 
carry on the Project as originally 
planned, grave concern has been ex- 
pressed by members of the Advisory 
Committee and by institutional repre- 
sentatives as to the practicability and 
financial success of the tentative pro- 
posals. This situation was immediately 
anticipated by your Committee, but no 


information from experience was avail- 
able. It appears that a projection of 
income and expense for the current year, 
even at increased rates, would cause the 
Project to operate at a deficit which is 
prohibitive. 

Although no satisfactory solution is 
apparent, in anticipation of continued 
conferences, your Committee obtained 
the opinion of the participating insti- 
tutions as to their intention of continu- 
ing the Project, the degree to which 
they would use the examinations if avail- 
able for entrance purposes, and the ex- 
tent to which they were able to appraise 
their value. On the basis of replies re- 
ceived, your Committee believes that 
institutions will cooperate as they have 
in the past to achieve the j)urposc of es- 
tablishing adequate tests for guidance 
of freshmen, reliable tests for admission 
purposes, achievement tests at the sopho- 
more and senior levels, and guidance 
tests for high school juniors. It is rec- 
ognized that this must be done in a prac- ^ 
tical way at justifiable costs, with full 
appreciation that quick results may not 
be obtained. While the administrative 
problems in the immediate future have 
not been clarified, certain conclusions 
and recommendations arc presented. 

Conclus^ions and Recommendations 

Most of the Pre-Engineering Inventory 
Tests are given after admission and ad- 
ministered by the cooperating schools, 
the object being to use them for guid- 
ance purposes, check their admissions 
against national norms, and help to es- 
tablish the validity of the tests for pre- 
dicting success in college. 

Only a few of the colleges use the tests 
for the selection of freshmen. This is to 
be expected, because most of the state 
institutions are required to admit students 
on high school certificate. For this rea- 
son it may be anticipated that the na- 
tional testing centers program will not 
be used sufficiently to support the pro- 
gram financially. 
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The best predictive single test is the 
mathematics test (IV). The composite 
score which is the sum of the scores of 
Tests II, III and IV shows promise of 
simplifying the tests, reducing the num- 
ber, and the time of administration. 

Many of the private schools feel that 
Iiigh school grades, combined with tests 
administered by their own admissions 
offices, produce satisfactory results for 
admission purpose. 

If the program is to continue and suc- 
ceed, which will require many years of 
experimentation, it must be done on a 
sound financial basis with ample funds 
for research. This means wider partici- 
pation and simplification of tests. 

Your Committee asks for the continued 
cooperation and support of the Measure- 
ment and Guidance Project by the engi- 
neering schools, and makes the following 
recommendations to the ECPD Commit- 
tee on Student Selection and Guidance 
iiud the Advisory Committee of the Edu- 
L.itional Testing Services: 

1. Make the present battery of Pre- 
Engineering Inventory 'fests avail- 
able without scoring service at $1.00 
per student, and with scoring serv- 
ice at $2.00 per student. 

2. Terminate the National Testing 
Center service and arrange with the 
College Entrance Board for an ad- 
ditional optional test so as to cover 
essentially the present P.E.I. Tests. 

3. Continue the development of sopho- 
more achievement tests and make 
them available on the same basis as 
P.E.I. to participating institutions 
Avith and without scoring service. 

4. Consider future development of 
senior achievement tests in the 
several professional fields of Engi- 
neering. 

5. Continue validations tests and peri- 
odically establish national norms. 

6. Encourage the development of Apti- 
tude, Interest and Personality Tests 
for Guidance at high school level. 


Disgussiox 

Dr. Chauncet (Educational Testing 
Service) : Mr. Chairman, Members of the 
A.S.E.E. : I am delighted to have the op- 
portunity to meet with you and talk 
briefly with you today, even though I 
learned I was to do so only ten minutes 
ago. I am particularly glad because 
there arc some problems concerned with 
the Measurement and Guidance Project 
in Engineering Education which I Avould 
like to talk over with you. 

A year-and-a-half ago, when we took 
over the administration of the tests under 
the program of the Measurement and 
Guidance Project we did so with a great 
deal of enthusiasm because we felt that a 
good start had been made and that there 
was a great opportunity for developing 
tests that would bo very useful to engi- 
neering schools — tests for selection of 
students, tests for the guidance and place- 
ment of students, and t(ists to measure 
the achievement of students. 

We immediately undertook to estab- 
lish a contractual and working relation- 
ship with the A.S.E.E. and the E.C.P.D. 
That took a little time because of the 
usual difficulties of tripartite relation- 
ships. But it was accomplished about a 
year ago. Advisory committees were set 
up and we have met, from time to time, 
both with the Selection and Guidance 
Committee of A.S.E.E. and with the spe- 
cial Advisory Committee representing 
both societies and PI.T.S. 

First we tackled procedures for the 
administration of the Pre-Engineering 
Inventor^" and we feel that we have im- 
proved them. More important, Ave con- 
ducted studies that had been neglected 
previously. We made reliability studies 
of both the Pre-Engineering Inventory 
and Engineering Achievement Tests. We 
made analyses of the relationship between 
the total score and the part scores; we 
made item analysis studies Avhich would 
lead to the development of new forms of 
the Pre-Engineering Inventory, both 
analyses against scores on the tests them- 
selves and also item analyses against out- 
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side criteria — against grades in engineer- 
ing schools — which are particularly help- 
ful in nifiking a strong, valid test. 

We also made validity studies at twelve 
of the engineering schools. And I am 
glad to report that these studies, in gen- 
eral, show that the Pro-Engineering In- 
ventory is doing a very good job. 

We made, at two engineering schools, 
in addition, validity studies correlating 
success on the individual sections of the 
Pre-Engineering Inventory with scores 
on the engineering achievement tests. 
They also indicated that the Pre-hlngi- 
neering Inventory was a useful instru- 
ment, not only for general prediction, but 
also for differential prediction in the dif- 
ferent courses of the engineering cur- 
riculum of the first two years. 

In looking around for project directors, 
we decided that one of the most impor- 
tant areas in which to get a project di- 
rector was engineering. I am glad to say 
that we have been able to secure the serv- 
ices of a man who has been at Purdue 
and who Avas the secretary of a commit- 
tee of the A.S.E.E. in early years, A. 
Pemberton Johnson. He is to join our 
staff on July 1. 

Therefore, Ave looked forward Avith en- 
thusiasm to what Ave could do on this 
project and started right in to do the very 
best job Ave could. Unfortunately — and 
here is Avhere the rub comes — our en- 
thusiasm has been dampened, not by any 
lack of confidence in what could be ac- 
complished, but by the fact that there is 
not the financing to accomplish it. 
When the project was handled under the 
Carnegie Foundation, it was supported 
constantly by the Carnegie Foundation. 
Every one-dollar fee for the institutional 
testing program was matched, in effect, 
by a one-dollar fee that came out of 
either the A.S.E.E., the E.C.P.D. or the 
Carnegie Foundation, all of which con- 
tributed towards the project. 

So when we undertook the program, it 
was clear, since we had no funds with 
which to support it ourselves, that the 
fees would have to be raised. The fees 
for the institutional program were raised 


to $2.00 and for the national program to 
$7.00. Not unnaturally, the change in 
fees discouraged some institutions from 
participating, and whereas two years ago 
some 32,000 students took the Pre-Engi- 
neering Inventory, this past year only 
about 16,000 took it. Therefore, there 
has been a marked drop in income. 

Along Avith the reduction in income 
there have been increased expenses due 
to the additional Avork avc have done 
Avhich Ave hoped would lend to the irri- 
I)rovement of the tests and their useful- 
ness to engineering schools. We, there- 
fore, have a deficit of $31,000 for this 
fiscal year. And we, as I said, have no 
funds with which to finance it. Some- 
thing must be done. -Dean Eshbach has 
told you what seems to be the practical 
solution. 

In the first place, we should drop the 
national progrjim. The national program 
was administered, this year, on three oc- 
casions — in De(', ember, in March and it 
is to be administered in June. The nurn- 
bei* of candidates in December, if I re- 
member correctly, Avas around 200 and 
in March around 1900 and around 600 in 
June. You cannot administer tests all 
over the country, set up centers at per- 
haps 160 different places over the coun- 
try and test that number of students, 
AA^thout a much larger fee. The Medical 
College Admission Test, for example, is 
administered to around 15,000 students 
and the fee is $10. The College Board 
examinations are administered in April j 
to around 40,000 students and the fee is 
$12. So it is just impossible to conduct 
a national program for the Pre-Engi- 
neering Inventory with so few candi- 
dates and at such a low fee. 

Therefore, to take care of the institu- 
tions that have used the national program 
it was decided to try and get the College 
Board to add a test to its regular battery 
which would measure abilities tested in 
the Pre-Engineering Invcntoi-y which 
were not covered in Board tests. * With 
this new test that the College Board has ^ 
now agreed to add as an option, all of 
the factors measured in the Pre-Engi- 
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necring Inventory will be measured in 
the College Board tests so that institu- 
tions which do want a national supervised 
administration can get it through the 
College Board examinations. 

But then there arc the institutions that 
want the examinations for placement and 
guidance purposes, administered on the 
so-called institutional basis. As many 
institutions apparently could not afford 
the $2.00 fee, the alternative seemed to 
be to say, “All right, we will let them 
have the examinations for the $1.00 fee 
providing they do their own scoring." 
It so happens that in the state universi- 
ties there is almost always a testing office 
which has a test-S(ioring machine and a 
perfectly competent staff’ to do the scor- 
ing, the use of which involves no cost 
outlay. The testing offfee fretpiently is 
glad to do such additional work to show 
that it is providing needed services. It 
seemed that this would be a satisfactory 
solution and the examination could thus 
he made available for a $1.00 fee. On 
ihe other hand, if scoring was desired, it 
could be done centrally by E.T.S. at an 
additional fee. 

The general problem, as I see it, is a 
lack of unity of purpose among the engi- 


In the 

RECORD OF 430,000 COLLEGE DE- 
GREES GRANTED DURING 
ACADEMIC YEAR 

Federal Security Administrator Oscar 
R. Ewing announced that colleges and 
universities throughout the United States 
conferred approximately 430,000 degrees 
during the year ending June 30, 1949 — 
an all-time high. This estimate by the 
Office of Education, Federal Security 
Agency, is based upon returns from about 
1000 of the Nation’s 1200 degree-grant- 
ing institutions. Earl James McGrath, 
U. S. Commissioner of Education, said of 
the survey findings, “This year’s esti- 
mated total of 430,000 college degrees 


neeriiig schools. It is not unnatural and, 
perhaps, it may be for the best. But it 
does prevent a strong program of devel- 
opment of tests in the field of engineer- 
ing. Unless the engineering schools get 
together, work together wdth a central 
testing agency and support the progp'am, 
it is obviously going to be impossible to 
provide the kinds of tests that I feel con- 
fident could be developed if there was ade- 
quate support. 

In the meantime, I think it may be best 
to let the use of the tests subside and 
make them available to those institutions 
that want them. We, on our part, will 
be conducting general research in areas 
that are at least collateral to the engi- 
neering problem : guidance tests, aptitude 
tests and personality tests for use at the 
high school level or at college level. In 
the development of these tests we are 
likely to learn things which will be help- 
ful in preparing tests specifically for 
(uigineering when the time comes that 
there is sufficient interest and enthusiasm 
and financial backing to support the 
Measurement and Guidance program in 
the way that I, personally, would like to 
.see it supported. 

News 

tops last year’s previous high record of 
319,000 and practically doubles the num- 
ber in the pre-war peak year of 1939-40. 
The total includes 375,000 bachelor’s or 
first professional degrees, and 55,000 ad- 
vanced degrees, either master’s or doc- 
tor’s. Thirty-eight per cent more bache- 
lor’s or first professional degrees were 
granted in 1948-49 than in 1947-48. 
The number of doctor’s degrees rose 29 
per cent over the preceding year, and the 
number o£ master’s degrees 20 per cent." 
Fifty-two per cent of all degrees granted 
during the 1948-49 academic year were 
earned in private institutions, the Office 
of Education report disclosed. 



The Lamme Medal 


Twenty-two distinguished educators 
have received the Lamme Medal. The 
Committee is seeking nominations for the 
twenty-third award, which will be made 
at the Annual Convention in June 1950. 
To get membership participation we must 
begin almost as soon iis an award has 
been made. 

A number of years ago The Lamme 
Award Committee, consisting of twelve 
members of the Society, set up the fol- 
lowing rules for making the award : 

1. Achievements which can be taken as 
proof of excellence in teaching or as 
having contributed to the art of 
technical training, will be given 
major consideration. 

2. Only tho.se achievements will be con- 
sidered which seem to have the 
possibility of lasting influence or 
which have sufficiently stood the test 
of time. 

3. Books, articles, contributions to 
method and research, Avhich have a 
benefleial effect upon the teaching 
of engineering, will be given consid- 
erable weight in making the decision. 

4. Participation in the work of Engi- 
neering and Educational Societies is 
not necessary for eligibility. Such 
participation, however, will be given 
due consideration if it has led to 
definite and recognized results in 
bettering technical education. 

5. Achievements outside of the field of 
teaching, such as employment in in- 
dustry, consulting work, inventions, 
etc., will be considered as of secon- 
dary importance in making the 
award. 

6. Administrators in engineering schools 
are eligible. Only that work of Ad- 


ministrators, however, will be con- 
sidered which has led to definite and 
recognized improvements in method 
of teaching or in the art of technical 
training. 

7. Emeritus Professors are eligible. 

Nominations should emphasize the con- 
tributions of the candidate to these major 
objectives. Concise statements of achieve- 
ments arc much more valuable to the Com- 
mittee than a scries of recommendations 
from former students and present ac- 
quaintances. Listings in Who’s Who in 
Engineering, and such publications, give 
some information regarding achievements 
but material of this type will not give the 
Committee the needed information to 
make a valid judgment. 

Statements made according to the fol- 
lowing outline will give the information 
needed : 

1. Preparation for teaching work — 
school, year graduated, degree, post- 
graduate work, honorary degrees. 

2. Accomplishments as a teacher. 

3. Advancement of the art of technical 
training — books, articles, contribu- 
tions to method, research, etc. 

4. Administrative work in engineering 
schools. 

5. Membership and participation in 
Engineering and Educational So- 
cieties. 

6. Engineering practice — employment 
in industry, consulting work, inven- 
tions, etc. 

7. Other achievements. 

Nominations should be sent to the 
Chairman of the Committee, Nathan W. 
Dougherty, University of Tennessee, 
Knoxville, Tennessee, by JLanuary 1, 1950. 
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The George Westinghouse Award 


The George Westinghouse Award is an 
annual award established in 1946 by the 
Westinghouse Educational Foundation to 
recognize and encourage outstanding 
achievement in the teaching of students 
of engineering. The Award consists of 
$1000, together with an engraved certifi- 
cate. The recipient is selected by a ten- 
man committee, nine of whom are ap- 
pointed by the President of the Society. 
There is also a .representative from the 
Foundation. The Award for 1950 will 
be presented at the banquet of the an- 
nual convention in Seattle, Washington, 
in June 1950. 

The recipient of the Award must have 
made a significant contribution to the 
teaching of engineering students and 
shall have distinguished himself in sev- 
eral of the following ways: 

1. Record as a teacher. (Evidence of 
superior teaching and guidance of 
students as demonstrated by records 
of former students, indications of 
unusual subject matter competence, 
etc.) 

2. Improvements of the tools of teach- 
ing. (Textbooks and student notes, 
descriptions of special courses or 
curricula, diagrams and models, new 
laboratory and teaching equipment, 
etc.) 

3. Other activities contributing to the 
improvement of teaching. (Ma- 
terial relating to the development of 


teachers in the nominee’s depart- 
ment or teachers in general, the de- 
velopment of testing and guidance 
program for students, the promotion 
of cooperation with other types of 
educational units or with industry, 
coordination of fields of subject 
matter, etc.) 

4. Evidence of high intellectual capac- 
ity. (Brilliance of mind as mani- 
fested by contributions to literature, 
degrees and honors received, etc.) 

The Award has been established to en- 
courage 3 ^ounger men who have shown by 
their past record evidence of continuing 
activity as superior teachers. To them 
the Award may serve not only as a re- 
ward but as an incentive toward further 
achievement. 

In order to achieve this intent, it is 
deemed essential to limit the Award to 
those who have not reached the age of 
45 by the date of the annual presentation. 

Nominations may be made by any per- 
son, organization, or group and are to be 
submitted before March 1, 1950, to the 
chairman of the Committee on Award, 
Dean li. E. Wessman. College of Engi- 
neering, University of Washington, Seat- 
tle 5, Washington. Nominations must be 
made on forms available from either the 
chairman of the Committee or from the 
Secretary of the Society. Nominations 
should be accompanied by significant evi- 
dence supporting statements and claims. 
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On Teaching Creativeness in Design* 


By E. L. MIDGETTE, .T. N. MACDUFF and J. MODHOVSKY 
Polytechnic Institute of Broollyn 


For years industrial employers have 
been criticizing the “products” — gradu- 
ates — of engineering schools. For just 
as many years teachers in the engineer- 
ing schools have been critical of their own 
work, themselves, and of the “products” 
they graduated. In no held has this 
criticism been stronger from industry, 
the teachers, and the students graduated, 
than in the field of “designing mechani- 
cal equipment.” As a result of this ex- 
ternal and internal criticism there is no 
set of courses in the engineering schools 
that have been revised more times, or 
attempted in more dillerent ways. 

Each revision has introduced a new 
“catch phrase” to express the aim or 
method of uppi'oach to the problem. 
Now a new term has been offered to ex- 
press the goal, “(h-eativeness in Design.” 
Certainly this term, as others in the past, 
will have different meanings to different 
teachers. In this discussion the term, 
“creativeness” will be used to mean, “The 
ability feasibly to combine known ele- 
ments of mechanisms to achieve a desired 
result.” Stated like this, creativeness is 
not a new aim for design teachers. How- 
ever, as the “desired result” mentioned in 
the definition may be one that cither has 
or has not been achieved before, this 
creativeness does place accent on equip- 
ping designers for “development” rather 
than “modification” design. Many de- 
signers have a “knack” for this type of 
work, and they arc in great demand in 
industry. Sound, thorough, modification 
or redesign engineers are more easily 

* Presented at the Annual Meeting of the 
A.S.E.E. Austin, Texas, June, 1948. 


obtained. Knowing this, engineering 
schools and certain industries have in re- 
cent years intensified their search for 
means of supplying this demand. 

p]ach of us has most likely participated 
in this search in one way or another, and 
similarly the search has perhaps followed 
the same pattern : (1) trying to determine 
the essential characteristics of the good 
designer and (2) trying to organize the 
design sequence to best develop these in 
students. 

Characteristics of a Good Designer 

The essential characteristics that mark 
a creative designer are not readily agreed 
upon. However, any list of these quali- 
ties would include: (1) a strong curiosity, 

(2) a broad fund of general knowledge, 

(3) good technical ability, (4) capacity 
to synthesize, (5) proper personal char- 
acteristics and (G) industrial experience. 

The engineering schools have been do- 
ing a very competent job in giving the 
student good technical ability, but they 
cannot be expected to furnish the student 
with industrial experience. Perhaps it is 
not possible to do justice to all these 
factors in the time allotted by the usual 
Engineering Curriculum, but certainly 
an effort to do so should be made. 

Curiosity is of paramount importance 
in solving specific problems, and in lead- 
ing the designer to new applications and 
new products. The defining of the prob- 
lems associated with a specific design is 
based upon questions about the design 
that are inspired essentially by curiosity. 

The curious individual will continue to 
absorb knowledge from ^ the men and 
machines around him, and will constantly 
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increase his fund of knowledge. This 
background should include information 
concerning phenomena, even outside of 
his major field of endeavor. 

Synthesis is possible when curiosity 
and background are combined with tech- 
nical ability. An intriguing example of 
this type of synthesis is seen in the me- 
chanical pen on a direct recording os- 
cillograph. The mechanical magnifica- 
tion of this pen is on the order of 400 
to one, and the total weight is probably 
two grams. It must have been made by 
a designer who had in his general back- 
ground a knowledge of the principles of 
operation of a chain hoist, sufficient 
curiosity to wonder if he could make a 
small chain hoist and run it backwards, 
and sufficient technical ability to carry 
out his ideas. 

Confidence or a belief that a problem 
can and will be solved is one of the essen- 
tial personal characteristics of the' ideal 
designer. In addition, if the designer is 
to be outstanding, he must have the abil- 
ity to appreciate the position of others, 
so that he will display the consideration 
and tolerance vital to group effort. 

Assuming agreement on the above the 
designer teacher must present the design 
sequence courses so as to enhance the 
student's probability of developing these 
qualities. 

The Learning Process 

The steps in the learning process have 
been the subject of both abstract and 
concrete investigation for centuries. An 
analogy can be usefully made to the 
generation of a spiral about the origin 
made by the intersection of two rectangu- 
lar coordinates axes. When such a dia- 
gram is drawn the four quadrants rep- 
resent four stages in the learning process, 
and the spiral symbolizes the students 
progress. 

The learning process represented this 
way, gives the teacher a clue to a method 
of presenting his material. If the sub- 
ject is the design this method may be 
outlined as follows: 


First, the student must be acquainted 
with a new idea, set of conditions, ma- 
chine or problem, in a general discussion 
relating it to the students previous ex- 
perience or knowledge. Second, the 
teacher can discuss the concept, problem, 
or machine, in its different aspects, under 
different sets of conditions and aid the 
student in his appreciation and appraisal 
of it. Third, the teacher by example or 
by discussion will aid the student in 
using his technical ability to analyze the 
subject thoroughly, to determine the prin- 
ciples involved, and how they arc or may 
be used, thus developing in the student 
a critical iinderstimding. Fourth, the 
student is set to work using this under- 
standing by applying it synthetically 
with his previous knowledge in the 
actual solution of a particular problem, 
or in designing a mechanism or machine 
for a particular purpose. 

The method then demands that mecha- 
nism and machine design be treated as 
integral parts of a single subject. Note 
that mc(*hanism texts arc written pri- 
marily to meet the second and third 
phase of the training proces.s, whereas 
machine design texts are concerned with 
the first and fourth. The mechanism 
text treats subjects analytically and as 
studies in the motions of massless shipcs. 
Design texts treat subjects as to tWr 
place in practice or industry, as having 
mass, and loads, largely leaving out mo- 
tion analysis. The good teacher tries to 
incorporate the essence of both treat- 
ments into his design courses, thus giving 
the student a more complete and rational 
picture of the problem as a whole. 

Methods of Presenting Subject Matter 

The educational channels applicable to 
to the development of the program de- 
scribed above arc the usual lecture and 
discussion periods, homework assign- 
ments and design sessions. A laboratory 
of mechanism and mechanical analysis 
may be profitably added. The design 
sessions and the “gadget” laboratory pro- 
vide excellent opportunities for culti- 
vating the more illusive characteristics 
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of diagnostic and creative ability so nec- 
essary in developing designers. 

Lectures are the medium for introduc- 
ing the various theories of machines. The 
application of mathematics, physics, 
strength materials, the philosophy of de- 
sign, etc., are discussed at this stage. It 
is recognized that too often the popular 
theories are necessarily superficial in 

order to simplify the introduction of 
subject matter. When such instances 

are encountered they are emphasized to 
the student. The limitations of the 

theories are very often dramatized by 

extreme applications with their resulting 
absurdities. The popularity of the 
maximum shear stress criterion for fail- 
ure of ductile materials is challenged by 
reference to membrane stresses in a 
spherical pressure vessel where, because 
the principal normal stresses are equal, 
zero shear stress exists and therefore the 
capacity is indicated infinite. This 
technique encourages the habit of criti- 
cally assessing all proposals rather than 
accepting the printed word as truth. 

It is observed that creative engineers 
continuously seek new applications of 
the principles involved in the more rou- 
tine mechanisms. Frequent efforts are 
made to highlight presentations of the 
elements of standard machine compo- 
nents, with reference to actual instances 
of seemingly alien applications. The 
mechanics of the belt drive in the ma- 
chine design curriculum is not taught 
solely because of the industrial applica- 
tions of the flat belt. The principles 
exhibited by the analysis of the belt are 
more generally important and the stu- 
dents are cognizant of this as the im- 
portant aspect of hclt study. The coil 
spring clutch is such an application. In 
this case, the unique relationship between 
friction torque, angle of wrap, and ap- 
plied load is exploited fully; but the 
solution substitutes steel for leather and 
the concept of load application is com- 
pletely reversed. The net result is a 
clutch with a constant capacity despite 
large variations in the coefficient of fric- 
tion. The mental process of reapplica- 


tion of established machine elements by 
such inversions and the drastic changes 
in sizes or materials is a common enough 
technique of creative engineering as to 
warrant emulation. 

Homework, because of its unsuper- 
vised nature, is most readily adaptable 
to practice in the application of theoreti- 
cal analysis to well defined problems. 
Homework can be exploited in another 
direction as well, i.e., training in the art 
of application and arrangement of ma- 
chine details. This condition is attained 
by assignments calling for a critical 
engineering analysis of the machinery 
that the student encounters in his every 
day life. If the student is encouraged to 
study engineering details of the ma- 
chinery of his day to day contacts, and 
to analyze their success as functional 
designs, he tends to set a life long habit 
which will continue his development long 
beyond the engineering school. 

A homework assignment covering the 
engineering analysis of pressure cookers, 
or a home movie camera, will leave the 
man with an indelible memory file of 
quick seals, inexpensive safety valves, 
intermittent motion mechanisms, surface 
finishes, etc. Even the lowly aspirin box 
is a fitting subject for study. The snap 
lock, details of the hinge, and specula- 
tions relative to the fabrication process 
contribute to the student’s encyclopedia 
of feasible engineering solutions. 

The Design Room 

In all probability the most elective 
training for design engineering in addi- 
tion to the program above is a post- 
graduate apprenticeship to an experi- 
enced designer in an engineering concern. 
Ideally the engineering program would 
have to be a very active one dealing with 
a diversity of products or a single prod- 
uct of a high degree of technological 
difficulty. 

In the engineering office where such an 
apprenticeship might take place the fol- 
lowing characteristic conditions are 
usually present: 
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(a) Desigpn problems are given with 
only the broadest of specificationS| leav- 
ing to the engineer the responsibility for 
restating the problem in detail and cal- 
culating or “digging-up” the missing 
data. 

(b) The necessary calculations never 
seem to be exactly covered by published 
technical matter or theory so the engi- 
neer has to resort to judicious assump- 
tions, “stick and string” experimentation, 
or seek the advice of the more experi- 
enced designers and specialists. 

(c) Economical design is aided by ap- 
plying commercially available compo- 
nents where feasible. 

(d) The “know-how” within the com- 
pany is hardly the property of any one 
man or even of a small group, but rather 
it is the composite knowledge of the in- 
dividuals in the organization. Once the 
apprentice appreciates this, he will find 
that a satisfactory design requires a 
series of informal discussions with pro- 
duction engineering, service engineering, 
sales division, research departments, etc. 

A session, conducted by a teacher of 
good experience, siinulatcs the designer- 
apprentice relationship. The design 
problems issued are such as to be con- 
current with the lecture subject matter. 
The strictly analytical problem is avoided 
in the design session. Only the broad 
functions are described in the assign- 
ment. An important part of the engi- 
neering performed by the student be- 
comes a thorough enumeration of the 
functional requirements. 

Little attempt is made to eliminate 
engineering considerations beyond the 
scope of the lectures or text. It is im- 
portant for the student to learn to extend 
himself beyond his immediate experi- 
ence. To this end, the engineer in prac- 
tice resorts to library research, experi- 
mentation and personal contacts with 
specialists. The student is best taught 
to emulate this process if he is forced 
into the situation by the design project 
os it develops. He is encouraged to in- 
vestigate technical literature in the li- 


brary and a mechanism and mechanical 
analysis laboratory is provided for simple 
experimentation. Members of the fac- 
ulty must perform the specialist’s func- 
tion. 

To complete the simulated industrial 
procedure the student should refer to 
commercial literature. Certainly, a stack 
of design magazines and Sweets catalogs 
should be considered as minimum for de- 
sign room references. In addition to the 
functions described above the teacher 
must assume responsibility for challeng- 
ing the student’s decisions and solution, 
encouraging him in the proper direction 
if his indecision becomes serious, and for 
assessing the practicability of the solu- 
tions. 

The Designer's Laboratory 

The development of a physical “gad- 
get” laboratory as an adjunct to the 
Machine Design course is a tremendously 
intriguing problem. If properly handled, 
it should prove stimulating and useful 
to both the students and the teacher. 

Demonstration devices can be used all 
the way through the machine design 
curriculum. For kinematic studies, 
simple operating models of linkages, 
couplings or gear trains give the student 
an insight that is not attained from read- 
ing. Similarly, a demonstration model 
of a shaft vibrating or a spring surging 
will enhance the physical meaning of the 
mathematical solution. 

The attempt to expand theory to ex- 
plain known practice is a logical devel- 
opment from the use of models. For 
example, if a student designs a high speed 
cam the effects of the inertia loading 
may be checked by running a model of 
the cam and recording its followers re- 
sponse. Other examples include check- 
ing calculated stresses and deflections in 
a curved beam or a gear tooth; or the 
determination of a structure’s behavior 
under dynamic loads. As the student 
develops experimental technique, he be- 
gins using this type of experimentation 
to obtain basic design data. 
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The next step boybnd the experimental 
engineering study should be a special 
project involving analysis, design, con- 
struction and laboratory testing. These 
projects should continue to the point 
where some developmental work is nec- 
essary. If the student can be led to 
analyze these laboratory tests and develop 
an economical method of climineliiig the 
difficulties he is improving his ability as 
a designer. 

Research by both the students and the 
faculty is undoubtedly stimulated by the 
laboratory. It should help to put the 
Mechanical Engineering school on a more 
equal footing with the industrial research 
organization. 

Summary 

Creativeness in Design is not a new 
goal for teachers of design subjects. The 
method of achieving the goal constitutes 
the problem that all are attempting to 
solve. Before the problem can be solved, 
an understanding of the essential char- 

In the 

A PROGRAM FOR INTERNATIONAL 
UNDERSTANDING 

Education for international under- 
standing is a fundamental responsibility 
of all levels from elementary through 
adult education. Recognition of the fact 
that higher education bears the responsi- 
bility for leadership is evident in the 
fact that more than sixty national or- 
ganizations cooperated in a conference on 
“The Role of Colleges and Universities in 
International Understanding” which was 
held under the auspices of the American 
Council on Education at Estes Park this 
summer. Since leadership in all areas of 
education stems from the institutions for 
higher education the responsibility touches 
every aspect and every department of 
these institutions. No field of teaching 
or research is wholly unrelated to the 
advancement of international understand- 
ing. 


acteristics that typify the creative de- 
signer must exist. A workable picture 
of the learning process is of tremendous 
value when organizing material to be 
presented, both as to the order of the 
subject matter and as to the technique to 
be used in student contact. The diifer- 
onccs between the methods herein de- 
scribed and those more generally in use 
are very likely more in emphasis than in 
kind. The student is introduced to a 
problem in the lecture, breaks it apart 
and analyzes it in his home study, is 
given in the design room a set of per- 
formance requirements for a unit involv- 
ing these principles, and asked to design 
a unit to meet these requirements. The 
engineering-apprentice rtfiationship oper- 
ates while the design is worked out. The 
laboratory is used when indicated to de- 
termine more specific data, or to check 
a model of the designed unit. After this 
the student will request introduction to 
the next problem in the classroom, and 
the cycle repeats. 

News 

The work of the Conference centered 
about four main points which were of 
common interest to the sponsoring or- 
gaiiiziations : (1) coordination between 

thc^ campus and outside agencies con- 
cerned with education for international 
understanding; (2) 'specialized training 
for various types of service; (3) general 
education on the campus and in its sur- 
rounding community; and (4) a frame- 
work for international cooperation 
among colleges and universities. 

Nine groups worked intensively during 
the four days of the conference on vari- 
ous aspects of these major problems. 
They attempted to define the responsi- 
bilities of colleges and universities for 
international understanding and to trans- 
late the values these institutions mean to 
represent and to realize in world affairs 
into practical terms. 



A Platform for Mathematics Teachers 


By W. W. BANKTN 

Director, Institute for Teachers of Mathematics, Duke University 
Professor of Mathematics, Duke University 


We, a group of mathcmntics teachers 
(high school and college) from twenty- 
eight states, assembled at the eighth an- 
nual session of the Institute for Teachers 
of Mathematics at Duke University, Au- 
gust, 1948, believing all persons are en- 
titled to a fair opportunily to appreciate 
and to participate in the science, tech- 
nology, and business which characterize 
our modern society, herewith present 
the following Platform for Mathematics 
Teachers. 

1. We favor a more liberal policy of 
interchange of ideas between teachers 
of mathematics and those who make 
frequent use of mathematics. 

2. We urge that teachers of mathe- 
matics : 

a. Be equipped with a well-balanced 
knowledge of statistics, physical 
sciences, advanced mathematics, 
and engineering techniques. 

b. Make frequent use of learning 
aids in the classroom, in considera- 
tion of the fact that there are 
many unrealized possibilities in 
the laboratory method of studying 
mathematics. 

c. Keep themselves well informed 
concerning the latest materials 
which will help them to guide stu- 
dents more effectively and that 
they acquaint guidance counselors, 
class advisors, and administrators 
with these materials. 

d. Seek, during the summer months 
and in vacation periods, varied 
experiences in business, industry, 
science, and government in order 
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to obtain a clearer understanding 
of the applications of mathematics 
and to acquire the background 
necessary to make functional ap- 
plications which will give vitality 
to their teaching. 

e. Give attention throughout the 
schools to the achievement of 
genuine competence in arithmetic. 

f. Have some training in work in- 
volving the principles, skills, and 
understanding of elementary arith- 
metic, because such knowledge is 
basic to much of the mathematics 
of the secondary schools. 

g. Give heed to the repeated insist- 
ence of men engaged in business, 
industry, science, and engineering 
that “arithmetic is very impor- 
tant, that formulas, to be useful, 
must be translated into arith- 
metic.” 

3. We recommend to curriculum build- 
ers in mathematics: 

a. That secondary schools provide 
curricula in mathematics that will 
challenge those students who will 
be leaders in science, engineering, 
and research, and that they also 
provide functional courses for the 
students in general. 

b. That secondary school curricular 
study committees for mathematics 
should include, in addition to 
mathematics teachers, representa- 
tives from the ranks of school ad- 
ministrators, natural and social 
scientists, engineers, and business 
men. 
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c. That the general practice of teach- 
ing mathematics outside the core 
curriculum be continued. 

4. We recommend that mathematics lab- 
oratories be established in different 
sections of the nation and be made 
available to teachers and students 
throughout the school year and dur- 
ing the summer months. The labora- 
tories might include textbooks; books 
on the history of mathematics, the 
philosophy of mathematics, the ap- 
plications of mathematics, mathe- 
matical recreations and puzzles, 
statistics, the psychology and teach- 
ing of mathematics; films; curricu- 
lum studies; committee reports; 
models, instruments, machines, charts, 
graphs ; equipment for making 
models, and instruments. These ma- 
terials should be chosen with a view 
to making mathematics more mean- 
ingful, and should serve to develop 
mathematical concepts and principles 
and to relate mathematics to the 
fields of science, art, business, social 
studies, and industry. 

5. We recommend the appointment of a 
committee of mathematics teachers 
and educational psychologists to 
study and evaluate the most worth- 
while learning aids in mathematics, 
with recommendations as to their 
grade level placement and their best 
use. 

6. We urge that school budgets include: 

a. Provision for learning aids in. 
mathematics. 

b. Appropriations for mathematics 
libraries. 

c. Funds for in-service training of 
teachers and their attendance at 
institutes, workshops, and other 
conferences. 

7. We are convinced from experience 
that definite benefits accrue to teach- 
ers who participate in the work of 
mathematics institutes. These bene- 
fits may be summarized as follows : 


a. Contact with recognized leaders in 
many fields of contemporary 
American life. 

b. Acquaintance with a wide range 
of source materials in» mathe- 
matics such as books, reports, in- 
struments, machines, models, and 
teaching devices. 

c. Participation by attending teach- 
ers in study groups working on 
problems which are of special in- 
terest and concern to them. 

d. Opportunities for exchange of 
teaching experiences in an infor- 
mal and friendly atmosphere. 

e. Acquaintance with recent experi- 
ments and trends in methods of 
studying and teaching mathe- 
matics. 

f. Better understanding of the lab- 
oratory method of studying mathe- 
matics. 

8. We endorse the appointment of a 
committee to work through the Na- 
tional Council of Teachers of Mathe- 
matics and the Mathematical Asso- 
ciation of America to study the 
organization and promotion through- 
out the nation of mathematics insti- 
tutes and workshops for teachers, to 
be carried on during the summer 
months. 

9. We recommend that teachers of all 
subjects and at all grade levels be 
acquainted with the basic concepts 
and principles of mathematics and 
science. 

10. We recommend that teachers seeking 
elementary school certification be 
trained in the techniques of teaching 
arithmetic, including the laboratory 
method. 

11. We recommend that a joint commit- 
tee of the National Council of Teach- 
ers of Mathematics, the Mathematical 
Association of America, and other 
scientific organizations* be established 
to collect problem materials from in- 
dustry, business, the natural sciences. 
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the social sciences, and engineering, 
which will be suitable for class room 
use. We further recommend that 
such problem materials be made 
available free of copyright to writers 
of textbooks. 

1*2. We urge an active cooperation of 
niatliematics teachers with scientific 
and engineering standards associa- 
tions ill adopting a uniform system 
of units of measure. Simpler sys- 
tems would expedite students* prog- 
ress and enliven their interest in 
mathematics. 

J.‘i. We recommend that the U. S. Office 
of Education: 

a. Appoint a specialist in mathe- 
matics who would collect and 
make available information on the 
best and latest materials useful in 
the study of mathematics on ele- 
mentary, high school, and college 
levels. 

b. Give consideration to the estab- 
lishment of a National Mathemat- 
ics Laboratory designed iirimarily 
for teachers of mathematics. This 
might be similar to but much 
larger than the regional ones rcc- 
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ommended earlier in this platform 
(plank four). Such a laboratory 
would give much-needed encour- 
agement and inspiration to mathe- 
matics teachers, ' 

14. We suggest that school administra- 
tors encourage teachers to attend 
mathematics institutes, visit indus- 
trial plants, scientific laboratories, 
and to seek experiences in business 
and industry, in order to become 
more familiar with mathematics in 
practice and to make their classroom 
work more effective. 

15. We urge that college and university 
departments of mathematics: 

a. Study the i)ossibilities of offering 
a program of work leading to the 
Master*s degree, designed pri- 
marily for teachers of mathe- 
matics. 

I). Ascertain I’rom experienced teach- 
ers ot elementary and secondary 
mathematics the most useful types 
of courses and types of in-service 
training needed to maintain a high 
degree of excellence on the part of 
classroom teachers. 


E.CR.C Publications Available 


The following publication.^ of the 
Engineering College Research Council 
are available. Orders should be sent to 
John Weber, Secretary, E.C.R.C., State 
University of Iowa, Iowa City, Iowa. 

^‘Telling the Story of Engint'oring Re- 
search,** the proceedings of the Novem- 
ber, 1948, meeting of the Research Coun- 
cil, containing remarks on how engineers 
may help editors and writers deal with 
technical subjects; 48 pages, illustrated; 
paper covers. Price, 35^ to A.S.E.E. 
members, 50^ to others. 


Proceedings of the 1948 Annual Meet- 
ing, containing the papers presented be- 
fore the E.C.R.C. at Austin, Texas; 78 
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Foreword 

In engineering and industry, many im- 
portant technical decisions are made on 
the basis of *‘l)road experience” and 
“sound judgment.” The importunee of 
experience and judgment cannot be 
overemphasized. However, the technical 
world is becoming so complicated that 
these decisions may prove to be expensive 
and inefficient unless they are backed up 
by considerable scientific analysis. 

Such analysis often requires many 
separate detailed studies; but along with 
these detailed analyses there has been de- 
veloping a type of over-all analysis or 
evaluation in which the separate technical 
results arc viewed as a whole, and the 
interplay of the many aspects of a prob- 
lem are examined. This type of study 
received considerable emphasis in mili- 
tary matters during and after the war, 
and has been carried out in other fields 
as well, often by mathematicians. Such 
activities are gradually spreading to 
various parts of the government, indus- 
try, and other enterprises as the benefits 
become more generally recognized. Broad 
features of this type of applied mathc- 

1 Presented before the Mathematics Di- 
vision at the Annual Meeting, Austin, 
Texas, June 15, 1948. The writer is in- 
debted to B. S. Burington for constructive 
comments and discussion. 

2 The opinions expressed in this paper are 
not necessarily those of the Navy Depart- 
ment. 


matics have boeu discussed previously 
before this society.® 

The present discussion is limited to one 
special aspect of these general analytical 
and evaluation studies, namely, the cri- 
teria and indices which are the “yard- 
sticks” used. 

The Role of Quantitative Criteria and 

Indices in Mathematical Evaluation 
Studies 

In evaluating the quality or perform- 
ance of an engineering product, the pur- 
poses may be: (a) to compare alternative 
designs or processes in order to choose 
the “best” one, in a sense which must be 
defined; (b) to estimate the consequences 
of changes in design or circumstances; 
(c) to predict the value of a future device 
or process or system, particularly in 
terms providing some basis for deciding 
on whether or how to undertake new 
projects. One or more quantitative in- 
dices are often used in any such evalua- 
tions, along with engineering judgment. 

In simple cases, a single index may pro- 
vide a suitable measure of the desired 
(diaractcristics. When the product or 
.system under study is complicated or 
broad in scope, several indices may be 
required, and the element of judgment is 

3 ' ' The Role of Scientific — and Mathe- 
matical — Methods in the Management of 
Large Scale Enterprise,” Richard S. Bur- 
ington, Journal of Engineering Ediusation, 
January, 1948, Vol. 38, pp. 366-373. 
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also more important. When the evalua- 
tion involves future characteristics of 
something not yet built or devclopedy the 
judgment may be still more important, 
fii this case, the judgment will often have 
to be based less on experience and more 
OIL technical predictions, so that an even 
greater variety of quantitative indices 
may be required. 

For example, if an engineer were 
asked simply what load a certain steel 
cable would support, he could measure 
the tensile strength and give a definite 
answer in tons. 

In a much more involved problem, if 
an engineer were asked which building 
material would be most suitable for con- 
struction of a certain highway, ho would 
need to determine a lot of things in 
quantitative form, like initial cost, case 
of laying, wearing quality, safety, visi- 
bility, cost of maintenance, load carried, 
and many others. He might then as- 
semble numerical tables, graphs, and 
other data in front of him and, on the 
basis of experience, he could form his 
judgment of all of these data. Such 
a problem is complicated enough so that 
the mere compiling of numerical data 
would not answer the question; and, on 
the other hand, it is complicated enough 
so that judgment on the basis of experi- 
ence but without a lot of additional 
quantitative evidence would be an unre- 
liable guide. 

If an engineer were asked to determine 
the best way for a city to obtain electric 
power, with a view to future require- 
ments, the need for quantitative indices 
would be further emphasized since the 
engineer would be faced with additional 
problems involving prediction as well as 
all of the complexities existing in the 
present situation. 

Whether the example be simple or 
complex, both judgment and analysis 
based on quantitative indices arc needed. 
One without the other is almost certainly 
inadequate. 

In making these evaluation studies, and 
in using the quantitative indices, power- 
ful mathematical-physical tools are avail- 


able for predicting the operation of 
mechanical, electrical, and other physical 
systems. Mathematical statistics pro- 
vides techniques for organizing masses 
of data, for determining trends, and 
for estimating the reliability of the re- 
sults obtained. Mathematical probabil- 
ity theory enables the evaluator to show 
the consequences of a number of uncer- 
tain factors contributing to an operation 
or process, and to give numerical esti- 
mates of expected successes and failures, 
or limits of quality, or other features of 
the system under study. Further, the 
extensive fields of analysis, geometry, 
and algebra can contribute to many 
evaluation problems. 

These various mathematical disciplines, 
as related to evaluation studies, naturally 
will continue to develop as new methods 
appropriate for the particular problems 
encountered arc investigated. However, 
from the standpoint of most practical 
evaluation work, the basic mathematical 
tools are available, and in generous va- 
riety. The real problem usually is where 
to apply them, how to fit them to the 
problem at hand, or what to measure, in 
order to answer a complicated question. 
How should indices be selected, and how 
.should the information they provide be 
interpreted? 

Properties Desirable in Any One Index 

Itelative and absolute indices. An in- 
dex or measure may be used to compare 
one item or method or process with 
another with several different degrees 
of definiteness. For example, if three 
engine designs are being compared with 
each other from the standpoint of torque 
at 1000 r.p.m., it would be possible to 
conclude that: (a) the torque of engine 
A is greater than that of B, which in turn 
is greater than that of C; or (b) the 
torques of engines A, B, C are in the 
ratio 10; 8: 3; or (c) the torques are 100 
foot-pounds for A, 80 foot-pounds for 
B, and 30 foot-pounds for C. The last 
of these conclusions, in absolute terms, 
would presumably be the most useful, but 
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also harder to arrive at than the first two 
conclusions which are in relative terms. 

Relative comparisons are often impor- 
tant for showing trends. Relative com- 
parisons are also particularly suited to 
complicated problems where factors con- 
tributing to a numerical estimate are un- 
certain, where a number of outright 
assumptions must be made in order to 
arrive at the comparison, or where there 
are several different procedures for 
analysis. 

In many cases approximately the same 
uncertainties arc associated with all of 
the items being compared, so that by 
giving a relative comparison the uncer- 
tainties partially disappear. For ex- 
ample, in some types of tests carried out 
with models it might appear that proc- 
ess A is twice as fast as process B, and 
there might be good reason to expect that 
this same relation would hold for the 
full scale equipment. At the same time 
there might be the most serious doubts 
as to the scaling laws which would enable 
the full scale speeds of operation to be 
predicted from the models, so that by 
sticking to the relative comparison a more 
reliable evaluation will be obtained. 

In the same manner, use of relative in- 
stead of absolute indices may cancel out 
or minimize the differences between vari- 
ous analytical systems or procedures of 
evaluation which might bo used with the 
same data. 

Choice of units and form. The same 
basic quantity can often be given in sev- 
eral different units or forms of expres- 
sion. In this respect, the difference 
between, say, miles per hour and hours 
per mile, or other trivial variations, is 
not significant, except that one type of 
expression may be more familiar than 
another and hence give a more easily 
grasped impression of the measurements 
being discussed. But there are cases 
where various expressions of the same 
basic quantity may differ more impor- 
tantly. 

As an illustration, suppose that auto- 
matic fire extinguishers are being de- 
signed for a room containing electrical 


switchboards, and suppose that the effec- 
tiveness of the equipment is measured in 
two alternative ways. First, let P be 
the probability that a fire will be extin- 
guished before more than one panel of 
tlie switchboard is destroyed. Second, 
let N be the number of fires which can 
occur, on the average, before more than 
one panel is destroyed. Either P or N 
might be a plausible measure of the 
effectiveness of the fire extinguisher sys- 
tem, and of course they really are a 
measure of the same thing. An increase 
in either P or N represents an increase 
ill fire protection. The relation between 
them is A = 1/(1 - P), and if P = 0.9 
for example, then N = 10. Now, if a 
different equipment wCre considered, P 
might droi^ to 0.45, whereupon it appears 
that the second system is '^half as good.” 
But the value of N for the second 
system turns out to be about 1.8, so 
that from this standpoint the second 
system appears to bo about *'one-sixth as 
good.” Since both indices P and N rep- 
resent the same aspect of the same 
problem, clearly some caution is needed 
in interpreting them to compare the two 
systems. This type of difficulty is some- 
times rather subtle and easily overlooked, 
but very important. 

Differential properties. A measure or 
index may be of less interest for showing 
the magnitude of some characteristic than 
for showing the influence of changes in 
the situation. That is, the differential 
properties of the index may be impor- 
tant. 

As one aspect of this, it is desirable to 
choose an index with the proper sensi- 
tivity to the principal variables. There 
is no object in having an index so insensi- 
tive that it makes completely different 
processes or devices appear the same 
when they really are not. On the other 
hand, if an index is too sensitive to the 
assumed conditions, then a variation in 
the value of an index, as between, say 
two possible processes, ma^ not reflect an 
important difference in the processes, but 
merely a minor peculiarity in the par- 
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ticular numerical data used in computing 
the indices. 

To illustrate a sensitive and insensi- 
tive index, one may consider the remote 
possibility that a radio station will go oil 
the air temporarily due to mechanical 
failure. One index of station perform- 
ance might be the probability that the 
station can function for a month without 
failure. Suppose this probability is 
95% for a certain type of equipment. 
All sorts of improvements might be 
made in the equipment, and this proba- 
bility might rise only to 98%. Clearly, 
this percentage would not be sufficiently 
sensitive to the state of the equipment 
for it to be the best measure of the value 
of the improvements. On the other 
hand, the number of minutes of failure 
per month might reflect quite adequately 
the consequences of changes in the equip- 
ment. 

Often the assumed values used in com- 
puting an index are not known precisely, 
cither because experimental data are in- 
exact or inadequate, because unknown fu- 
ture conditions must be cstinnited, or be- 
cause at some point an intelligent guess 
must be made. Tt is clearly desirable that 
these errors in tin? basic assumptions 
should not cause undue errors in the final 
index. 

Likewise, in any calculation of an index 
wherein it is necessary to fix certain 
parameters and thus consider a particu- 
lar “case,” it is important to determine 
whether the result obtained depends 
critically on the particular case consid- 
ered. 

Number of variable parameters. Cri- 
teria or indices must not be too simple or 
too inclusive. If too simple, they will 
not properly take account of many fac- 
tors. If too complex, they will lump 
together too many things, and thus not 
disclose important trends and factors. 
In particular, it is usually desirable that 
values of an index be computed for sets 
of parameters in which only one or a 
small number of the parameters are 
varied. 


Boundary conditions. In determining 
the dependence of an index on a number 
of parameters, it will often be necessary 
to take account of boundary conditions 
connecting the parameters. This will be 
particularly important in any “optimiz- 
ing” process in which an attempt is made 
to maximize sn index by selecting the 
most favorable values for the parameters. 

Selection and Presentation of a Set of 
Indices 

Completeness. In general, a compli- 
cated problem has a number of different 
aspects which must properly be taken 
into account, and no single simple quan- 
tity can give the whole picture by itself. 
Even if it is agreed what i)ropertics any 
one index should have, there remains the 
important problem of making sure that 
every important factor is considered, and 
then adequately combining them all as a 
basis for a judgment or decision. 

Unfortunately there is no purely for- 
mal way to make sure that some impor- 
tant feature has not been neglected. This 
is a place for practical skill and for 
knowledge of a field, rather than mere 
technical fluency with formulas or data. 
The mathematician as such must be par- 
ticularly careful not to make purely 
fonnal and theoretical estimates of the 
situation he is analyzing. 

The mathematician must have the ad- 
vice of others familiar with design,' manu- 
facture, economic features, special physi- 
cal details, use or operation, and all other 
pertinent information. In obtaining such 
help, the mathematician must maintain 
a broad view since the specialists’ pre- 
occupation with gadets or with in- 
venting short cuts or better methods may 
tend to emphasize some particular aspect 
of the problem which may be very chal- 
lenging, but which may not in itself give 
a balanced picture of the whole problem 
in terms of the final goal to be reached. 

In addition to obtaining widespread 
advice, particularly in the early stages 
of a study, the analyst should generally 
make note of every parameter which ap- 
pears to affect the final product In 
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many cases, some indication of tlie accu- 
racy, reliability, or spread in these quan- 
tities is also significant. This list will 
depend partly on the physics of the 
situation and partly on additional prac- 
tical features brought out by advice of 
others or by the invaluable element of 
experience. The indices selected must 
then take account of all of these param- 
eters which are important, possibly in 
groups related to one another. It is 
recognized, of course, that it may not be 
sensible to try to put every factor in the 
form of quantitative indices; it is merely 
desirable that every factor be given some 
consideration. 

Amount of detail. In general, the 
most diflicult problem is to be sure that 
all significant factors are allowed for. 
In practice, of course, the number of 
items considered must not be too great 
either, or the multiplicity of d(*tails will 
obscure the main results to be obtained. 
An analysis may often disclose which 
parameters really are important. How- 
ever, even to make the analysis, some 
selection must be made; many a mathe- 
matical evaluation study has become 
bogged down because someone knew 
about a great many detailed factors and 
tried to put them all in a formula, un- 
successfully, rather than grouping some 
of them or ignoring some of them, in 
order to get the broad trends. It is al- 
ways important not to over-analyze, over- 
evaluate, or over-use mathematical 
methods. 

Groups of dependent indices. The 
various indices applicable to one prob- 
lem can be subdivided into groups of 
dependent quantities, the separate groups 
being more or less independent. In 
considering, for example, an automobile 
design, there could be a number of re- 
lated indices pertaining to the engine and 
driving mechanisms, another group per- 
taining to the springs or suspensions, 
another group pertaining to paints and 
coatings, and so on. In the engine 
group, the parameters might be closely 
related so that, say, an increase in power 
would have direct consequences in weight, 


and in type of bearings. The selection 
of a particular design would represent a 
balance between many interacting ten- 
dencies. Presumably these would have 
nothing directly to do with the paints 
and coatings. All of the iifdcpendent 
groups may of course be somewhat re- 
lated by cost, or by the fact that the 
whole product must be suitable for some 
particular ultimate purpose. 

Simultaneous representation of many 
indices. It may sometimes be useful to 
consider some wjiy to present many in- 
dices at once, as by an N-dimensional 
graph. The individual criteria or indices 
may be considered somewhat analogous 
to coordinates in a spatial coordinate 
system. 

The concept of an all-inclusive graph 
is closely related to the idea of a '^master 
index.” When several indices for a 
given product or process have been de- 
termined, such as cost, speed of opera- 
tion, total output, life expectancy, abil- 
ity to meet adverse circumstances, 
adaptability, accuracy or freedom from 
failure, and so on, there may bo a temp- 
tation to estimate the relative importance 
of each of these indices, and then by 
some kind of freighting factors to com- 
bine them into a single master index. 
This combining of indices into a single 
index is probably intended to be a 
parallel of the process of judgment 
which would put all the factors together 
with a feeling for the important and un- 
important characteristics. 

Some caution is needed here. How- 
ever inclusive an index is believed to be, 
it may not tell the whole story, and gen- 
erally should not claim to do so. The 
technical man who wants to help put 
judgments on a sound basis would prob- 
ably do well not to try to eliminate the 
judgment but merely to provide some 
quantitative guides for it. But even if 
the various quantitative indices do take 
account of most or all of the important 
aspects of a problem, there is still some 
danger in weighting and combining 
them, since in many casSb there really is 
no one best answer, but a lot of answers 
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depending on a lot of conditions. An 
attempt to summarize all of these results 
in a single number may be useless and 
misleading. 

These analytical procedures for put- 
ting many indices together must there- 
fore be used with caution, if at all. 
However, they may provide a conceptual 
framework which will aid in attacking 
the w’holc problem. 

Some more practical procedui-cs an* 
available for aiding in drawing up the 
“balance sheet” of the many factors. 
Perhaps the most elementary, but most 
important step is to present as many 
factors as possible in a convenient, brief 
form which allows them all to be seen at 
once in their relations to each other. 
Tables and graphs can often bo prepared 
to do this. Matrix representation oJ* 
many quantities is also sometimes useful. 
The manner of presentation is of the 
greatest importance, and may warrant 
considerable effort. 

Interpretation of a Set of Indices 

It is evident that complicated problems 
may lead to many and complicated indices. 
This complexity is not an indication that 
the analysis is deiicient, but merely a re- 
flection of the iiiultiplieitv of factors 
which must usually be considered. When 
all of the indices are computed, classi- 
fied, and presented in convenient form 
for ready comparison, how can their 
over-all implications be determined? 

Balancing gains and losses. Perhaps 
the most important feature of most of 
these technical decisions is the compro- 
mise involved. Most engineering de- 
signs or decisions represent a selection, 
or compromise among a great many 
possibilities, with an attempt to balance 
gains in one respect with losses in an- 
other. When possible, this balancing is 
done so as to maximize the over-all per- 
formance in some sense. 

The meaning to be attached to maxi- 
mum over-all performance is itself not 
always obvious and easily determined. 
According to one point of view or one 
quality (or one index), one device may 


appear better than another, whereas 
another point of view will show quite a 
different device to be better. Uncer- 
tainties in data or other statistical varia- 
tions may also make one device appear 
better than another Avithout true signifi- 
cance. These difficulties cannot be re- 
solved merely by further study of the 
indices as such, but require a deeper 
insight into what the real problem is, or 
what is really wanted of the final 
product. 

Likewise, while a particular device may 
be ‘‘best” among all practical possibili- 
ties for some particular circumstances, 
this device may not be as good as others 
when the circumstances are changed. 
The compromise device which will be fair 
for a broad class of situations may be 
mo]*e desirable than the device which will 
be excellent in some limited situation. 

In these and other respects it is clear 
that the balance among factors which is 
desired depends not only on the factors 
but on the desired quality to be optimized. 
The study of many indices and many 
cases may disclose trends which will help 
show w'hat should be optimized. This 
may be a large contribution of the 
analysis. 

Economic analogies. The balancing of 
gains and losses from various sources, 
the choice between several possibilities, 
the determination of what mciy be ob- 
tained at what “price” in the broad 
sense, and the interplay of competing 
factors provide an evident analogy with 
problems in economics. Indeed, in a 
sense, the problems involved often are a 
type of economics with an engineering 
setting. As such, some of the apparatus 
of economic theory, particularly mathe- 
matical economics, arc pertinent. This 
is true even though the engineer may not 
naturally use the terminology of mar- 
ginal utility, price, value, demand, and 
the like. Quite elaborate theories are 
available which goes far beyond the ele- 
mentary applications of these terms. 

Determining important • factors. An- 
other important aspect of balancing 
different factors is the determination of 
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the relative importance of the various 
parameters and developments. This 
problem can sometimes be examined in 
connection with a standard deviation S 
of some quantity, such as an error in 
performance, which arises from a num- 
ber of component errors: S- = SJ 

+ -f .... If it is desir(*d to mini- 
mize S, clearly it is desirable to reduce 
all the SiS. However, if one or more of 
the SiS are appreciably larger than the 
rest, then the princiijal clTort should be 
put on reducing these large iS^’s. Re- 
duction of those, which arc already small 
would (iontribute very little to reduction 
of the total S\ 

Indices arc not always combined by so 
simple a method as adding sejuares, but 
in any case it is important to determine 
which factors have th(» overriding intlu- 
enee on the final quality, and to indicate 
thereby what iinprovciueiits oi‘ dc'veloi)- 
ments arc of prime importance, which 
are the bottlenecks, and w}ii<‘h are unim- 
))()rtant. 

Consideration of some but not all 
known factors. Many times it wdll not 
be possible to take account of some 
known factor, for lack of data or because 
of the complexity of the situation. 
Then it may be desirable to optimize the 
device with reH])ect to those factors 
which can be handled analytically 
(noting clearly what factors have not 
been consid(»red ) , and leaving the final 
decisions to other authorities avIio can 
contribute skilled judgment and experi- 
ence ill putting the wliole picture to- 
gether. 

When some of the factors cannot be 
explicitly included in the analysis, the 
analyst can often help by indicating a 


number of possible solutions which 
might be considered under various con- 
ditions. That is, the analyst can say that 
System A will have some particular 
characteristics. System B will ];^ave other 
stated characteristics, and so on with C, 
D, . . . . The final decision can then con- 
sist of picking out that system which 
most nearly fits in Avith the whole com- 
plex of factors. 

Conclusion 

Development projects are now often 
so complex that it is essential to proceed 
at least approximately toward a known 
goal, and expend every effort to end up 
with a balanced system Avhich will meet 
stated requirements. *This process can be 
aided by an over-all evnluation which 
attempts to determine the possibilities 
and to put all the factors in proper per- 
spective. A principal tool of the evalua- 
tor is the quantitative index or criterion. 
His contribution is to present, at various 
times during the development, a balanced 
picture of what is needed and what to 
expect in terms of these indices. 

The use of these quantitative indices is 
of course pertinent to the work of the 
engineer, designer, inventor, and all others 
who have a hand in developments, as well 
as to the studies of the evaluator. How- 
ever, it is the unique responsibility of the 
evaluator to look at the whole picture 
and to put together the information 
which each separate technical expert can 
provide on different phases of the general 
investigation. It is therefore his re- 
sponsibility also to choose and use in- 
dices and criteria best suited to his broad 
studies. 
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A meeting of the Executive Board of 
The American Society for Engineering 
Education was hold on Thursday, Sep- 
tember 15, 1949, in the Engineering 
Societies Building, New York City. 
Those present were: Thorndike Saville, 
President, IT. IT. Armsby, F. M. Dawson, 

B. J. Robertson, F. E. Terraan, J. S. 
Thompson, A. B. Bronwell, J. T. Mattill 
(guest), and D. Dauni. 

Report of Secretary 

1. The Secretary reported that the re- 
vised teaching manual had been sub- 
mitted by Dean Norris, Chairman of the 
Committee, to Mr. AVight of McGraw- 
Hill Book Company and had been ac- 
exspted for publication. The Board voted 
to approve publication of the teaching 
manual as now submitted to McGraw'- 
Hill Book Company under the terms set 
forth in the minutes of the General Coun- 
cil meeting of November 8, 1948, with 
the added provision that the Society re- 
serves the right to determine whether or 
not it should participate in any future 
revisions of the manual or to withdraw 
from participation in the publication of 
the manual if it so desires. It was re- 
quested that the Secretary inform both 
the author and publisher of this action 
by the Board. 

2. The Secretary reported that Mr. E. 

C. Eoerper, Chairman of the Committee 
on Relations with Industry, had proposed 
a plan whereby he and his associates 
would subsidize personally the cost of 
publishing the manual ^^Speaking Can Be 


Easy” with the ASEE and ECPD to 
handle the distribution and sale of copies 
of the manual. This plan would elimi- 
nate the necessity of cither society subsi- 
dizing the initial cost of publication of 
the manual. The Board voted that the 
Secrcitary be authorized to proceed with 
negotiations with Mr. Koerper and his 
Committee on this basis. 

3. The Secretary announced that Dean 
R. C. Ernst, Chairman of the Southeast- 
ern Section, had reported that the re- 
search grant (which o.xpired June 1, 
1949) made to the Southeastern Section 
by the General Education Board had been 
renewed for another two years. 

4. The Secretary reported that the 
proposed constitutional amendments had 
been submitted to the entire membership 
for ballot. 

5. The Secretary submitted estimates 
obtained from the printer regarding the 
adoption of a new format for the Year- 
book issue of the Journal. This pro- 
posed change would not result in any 
saving during the current year but would 
effect a saving of $700 in future issues of 
the Yearbook. The Board voted to adopt 
the new format. 

6. The Secretary reported that the 
membership drive was off to a good start, 
that chairmen had been appointed for 
each of the states and that publication 
was underway of the descriptive pam- 
phlet on Society activities entitled “Dy- 
namic Influence in Engineering Educa- 
tion.” It was the opinion of the Board 
that since this booklet had been mailed to 
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all individual members of the Society 
last year, it would not be necessary to 
mail it to present individual members of 
the Society this year. The booklet will, 
however, be distributed to all members 
of the MemBorship Committee and to 
those whose names are submitted as pros- 
pective members. 

7. ArrariRtMiionts for tlie Kansas City 
meetings of the EC AC, ECJIC, and Gen- 
eral Council were discussed. 

Report of Treasurer 

1. The Treasurer submitted a report 
of receipts and di.sbursoments for the 
period July 1 to September 111 of the 
current fiscal year Since the duties of 
the Secretary and Treasurer are veiy 
generally stated in the Constitution and 
By-Laws of the Society, he recommended, 
and the Board voted to continue, the 
routine procedure which has been in effect 
for recent years as follows: 

a. The Treasurer co-signs checks and 
vouchers, examines all monthly bank 
statements and the final audit, and 
is official advisor to the Executive 
Board in all financial matters. 

h. The Secretary is responsible for all 
properties of the Society, including 
the bonds, which are now in the 
vaults of the State Bank and Trust 
Company, Evanston, Illinois. 

c. The Secretary receives, accounts for, 
and disburses the funds of the So- 
ciety; submits quarterly statements; 
and, in cooperation with the Presi- 
dent and Treasurer, prepares a pro- 
posed annual budget for considera- 
tion of the Executive Board and 
General Council. 

d. The Secretary is responsible for 
having the books audited annually. 
For the past two years, this has been 
done by Professor E. C. Davies, 
CPA and Head of the Accounting 
Department of Northwestern Uni- 
versity. 

e. The Secretary and Treasurer of the 
Society are bonded in the amount of 
$10,000 each. 


The Board instructed the Secretary and 
Treasurer to prepare an appropriate 
statement of the duties of their offices to 
be submitted to the Board for considera- 
tion at its next meeting and possible in- 
clusion in future revisions of the Consti- 
tution and By-Laws. 

2. The Treasurer announced the pur- 
(*hase of $10,000 in U. S. Government 
Bonds as authorized by the Board at its 
meeting on June 20, 1949. 

Report of the Vice President in Charge 
of Divisioiis and Committees 

\"i(*e President Robertson reported that 
he is planning to write several letters to 
the Divisions and Committees during the 
curnmt year. The ffrst of these letters, 
outlining the duties of Division officers 
and infoi-ming them of their budget al- 
lotments for the year, has already been 
distributed. Vice President Robertson 
indicated that another letter will be dis- 
tributed soon covering items acted upon 
by the Board at this meeting which affect 
Divisions and Committees. 

Report of Vice President in Charge of 
Sections and Branches 

Vice President Armsby rei)orted that 
the Committee on Sections and Branches 
has been reorganized, and is now com- 
posed of the members of the General 
Council representing Sections. It was 
felt that this would give the Sections a 
closer relationship to the activities of the 
Society, since it would insure larger rep- 
resentation of the Sections at meetings 
of the Committee, and would result in 
one man being responsible for report- 
ing to eaeh Section on actions taken by 
the Society. 

Vice President Armsby reported that 
he is also following up requests of vari- 
ous schools regarding the formation of 
branches at their institutions, and will re- 
port on results at the next meeting of the 
Board. 

He suggested that the Section meet- 
ings are the logical pldee to encourage 
activity on the part of the younger mem- 
bers of the Society, and the Sections 
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should be encouraged to seek out younger 
luen for participation in their programs. 

The Vice President also reported that 
his Committee is commencing work on the 
preparation of a Sections manual as pro- 
posed by the Executive Board at a previ- 
ous meeting. 

Enrollment Statistics 

Samples were distributed to the Execu- 
tive Board of the forms which will be 
used this year in collecting the enrollment 
statistics under the joint sponsorship of 
the ASEE and the U. S. Office of Edu- 
cation. The Board agreed that the So- 
ciety would publish breakdown ligures on 
these statistics for only those schools 
having one or more curricula accredited 
by the ECPD, and only totals will be 
included as collected for other engineer- 
ing schools listed in the U. S. Office of 
Education list. It was voted that' the 
Secretary should attempt to determine 
the method of accreditation of Canadian 
schools for use in selecting those Canadian 
schools to be included in the ASEE list- 
ing. 

Report of ECRC 

Vice President Dawson submitted a re- 
port of the ECRC giving names of new 
Committee members for the coming year 
and outlining their proposed panel dis- 
cussion program for the coming meeting 
in Kansas City. 

The Vice President announced that the 
ECRC proposes to publish a brochure 
entitled “The Quest for the Best^^ pre- 
senting case history results of fundamen- 
tal research conducted in universities and 
colleges. This proposed publication was 
approved by the Board. 

Vice President Dawson also announced 
that the work of indexing the 1949 Re- 
view of Current Research had been com- 
pleted and that copies of this Review 
would be distributed in about ten days. 

At the suggestion of President Saville, 
Vice President Dawson will prepare a 
statement of the major objectives of the 
ECRC for the guidance of the ECRC 


Executive Committee and the Executive 
Board. 

Committee on Census 

President Savillc announced the ap- 
pointment of a temporary committee, 
under the Chairmanship of Vice Presi- 
dent Armsby, on collaboration with the 
Census Bureau. The Board approved 
the action of this Committee previously 
taken and recommended that President 
Saville write a letter to the Bureau of the 
Census endorsing the report of this Com- 
mittee and tlic recommendations they had 
made. 

Committee on Teaching Aids 

Copies wore distributed to the Board 
of the report of the Committee on Teach- 
ing Aids, prepared by Professor W. J. 
King, Past Chairman. Professor Carl 
W. Muhlenbruch has been appointed new 
Chairman of this Committee. The im- 
mediate objective of this Committee is to 
a])i>oint subcommittees to review, evalu- 
ate, and accredit tlie visual aids presently 
available and to encourage the companies 
manufacturing visual aids to consult with 
the reviewing committees and pay ex- 
penses involved. The reviewing commit- 
tees will then prepare a report on the use 
and value of the various visual aids. 
This report will be put in bulletin form 
and will be distribuUid by thi* Society to 
the engineering colleges. 

Committee on Improvement of Teaching 

A steering committee for the Commit- 
tee on Improvement of Teaching, under 
the Chairmanship of Professor B. R. 
Teare, Jr., has been appointed. The 
steering committee will formulate a state- 
ment of the problem and a proposed 
method of approach. The steering com- 
mittee will then be replaced by a full 
committee which will complete the study 
and prepare a report for submission to 
the General Council. 

Annual Meeting 

1. President Saville submitted a pro- 
posal regarding the procedure for nomi- 
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nation and election of officers at the an- 
nual meeting. The Executive Board 
recommended that this procedure be sub- 
mitted to the General Council for ap- 
proval: (a) A preliminary canvass of 
possible candidates would be made by the 
new Nominating Coimnittee after the 
elections at each annual meeting, (b) 
Nomination ballots would be published 
in the December and January issues of 
the Journal with prominently displayed 
notice to members to return them, (c) 
An informal ballot by letter would be 
taken by the Nominating Committee in 
March or April. This v;ill be followed 
by a second informal ballot in April or 
May. (cZ) The Nominating Committee 
would meet on Monday afternooji at the 
Annual Meeting for the purpose of mak- 
ing the final nominations, (c) The re- 
port of the Nominating Committee would 
be presented and election of officers would 
bo held at the Wednesday moriiijig Gen- 
eral Session. 

This plan would encourage nomiiifi- 
tious from the S()(dety membership, would 
enable the entire Nominating Committee 
to participate in nominating procedure, 
and would facilitate a meeting of the 
newly elected officers find retiring officers 
during the annual meeting of the Society. 

It was also suggested that the Vice 
President in charge of Divisions suggest 
to the Division Chairmen that they elect 
officers prior to the Wednesday General 
Session so that the new and retiring Di- 
vision officers could discuss plans for the 
succeeding year. 

2. To minimize the conflicts of confer- 
ences having similar interests at the an- 
nual meeting, the Board voted that the 
EC AC and ECRC meetings would be 
considered as conferences, and that meet- 
ings of Committees and Divisions witli 
non -conflicting interests would be sched- 
uled at the same time as the meetings of 
the two Councils. 

3. The Board approved a plan provid- 
ing for two general sessions to be held on 
Wednesday morning and afternoon and 


a banquet on Thursday evening. The 
Research and Administrative Councils 
will hold their principal meetings on 
Tuesday morning and Thursday morn- 
ing, respectively, concurrently v^th other 
conferences which have non-conflicting 
interests. Registration will be on Mon- 
day morning, June 19, and conferences 
will be concluded on Friday noon. 

4. The Board voted that the February 
lirst deadline for submission of program 
material by the Divisions and Commit- 
tees be continued in order to make it 
possible to complete the scheduling of 
conferences, luncheons, dinners, etc., 
with the host institution and get the pre- 
liminary program printed and in the 
mailed by the end of April. 

Report of the EC AC 

Vice President Ternian announced the 
details of the EC AC program for the 
Kansas City meeting. The theme for 
their program is '‘Atomic Developments 
Present Engineering Education with 
New Problems.” 

Vice President Termaii reviewed the 
present Committees of the h]CAC. It 
was suggested that the E(MC might 
make studies of methods of faculty evalu- 
ation, teaching loads in engineering col- 
leges, and other administrative problems. 
It has also been suggested that a new 
investigation of engineering education, 
similar to the 1923-28 report might be 
undertaken at this time. 

Society Committees 

President Savillc made a number of 
recommendations intended to simplify 
and correlate the Committee structure of 
the Society. The following are actions 
taken by the Executive Board: 

1. The Board voted to establish a Co- 
ordinating Committee on Relations with 
Government, this Committee to be com- 
posed of representatives HErom all of the 
Society committees that participate in 
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ijovernment relations and whatever other 
members the President of the Society 
may desire to add. The Coordinating 
Committee will correlate the activities of 
the individual committees and investi- 
gate areas of relationships with govern- 
ment which are not handled by existing 
('ominittees. 

2. The Board voted to discontinue the 
Committees on Professional Develop- 
ment, Functions of the Vice Presidents, 
and Teaching Manual. 

.1. The 13oard voted that our represen- 
tation on the Committee on Status and 
Defcrinoiit of Engineers be discontinued 
and that this subject be referred to the 
Administrative Council. 

4. It was suggested that the Research 
Council set up a Committee on Graduate 
Studies which would coordinate its ac- 
tivities with those of the Division ot‘ 
Graduate Studies. The Vice President 
in charge of Divisions and Committees 
was asked to suggest to the Chairman of 
the Division of Graduate Studies that the 
chairman of the new committee under the 
E(vTlC bo appointed a member of the 
Executive Committee of tlie Division of 
Graduate Studies. 

5. The Secretary presented the recom- 
mendation of the Committee on Relations 
with Industry that a committee of the 
Society be appointed to study the prob- 
lem of tinancing of higher education. 
Vice President Armsby pointed out that 
a similar committee had been appointed 
by the Association of American Colleges 
which had been given a substantial sub- 
sidy to study this problem. The Execu- 
tive Board appointed President Savillc 
and Vice President Armsby to investi- 
gate this matter with the recommendation 
that a prominent member of the Society 
be appointed to work with the commit- 
tee of the Association of American Col- 
leges. 

6. The Secretary presented the Report 
of the Interim Committee for Young 
Engineering Teachers. This report out- 
lined the objectives of the Committee, the 
activities in which the Committee might 


engage, and the topics which might be of 
pertiiuMit interest to young engineering 
teachers. 1'he report was referred to 
the General Council with the following 
recommendations : 

(a) A conference of young engineer- 
ing t(‘achers be held at the annual meet- 
ing, the program to be arranged by the 
Committee. 

(b) Approval of the recommendation 
of the Committee that the activities of 
this new group bo brought to the atten- 
tion of administrative oflicers in engi- 
neering colleges. 

(c) Thesi* activities to be continued on 
a ('ommittee basis, the Interim Commit- 
tc»e making recommendations as soon as 
possible to the President for additional 
members of thhe Committee. The In- 
terim Conimittec should continue to serve 
throughout the year, and those members 
of the Committee Avho arc over the age 
limit reconim(‘nded by the Committee can 
be replaced by new appointments at the 
end of the year. 

{(1) That Professor Schwartz, Chair- 
man of the Committee, prepare a short 
article on the activities of this Committee 
for publication in the Journal. 

UNESCO 

President Saville reported on his at- 
tempts to have the Society included as a 
permanent institutional representative on 
UNESCO instead of cii a rotating basis, 
lie will continue to seek i)ermanent repre- 
sentation. 

The Board recommended that Vice 
President Armsby serve as liaison repre- 
sentative of the Society to cooperate with 
Mr. Green of the Department of Com- 
merce in legislative matters dealing with 
engineering education in President Tru- 
inan^s Point 4 program. 

James H. McGraw Technical Institute 
Award 

The Executive Board approved the 
resolution submitted by the Technical 
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Institute Division to announce the name 
of the recipient of the James H. Mc- 
Graw, Sr., Award in Technical Institute 
Education at the annual banquet. 

Dues 

The Board recommended to the Gen- 
eral Council that the $5.50 and $6.00 


dues status as listed in the Constitution 
and By-Laws apply only when a mem- 
ber's full-time services are related to the 
activities of educational institutions. 

Respectfully submitted; 

Arthur B. Bronwell, 
Secretary 


Candid Comments 


A SLUG AT THE SLUGGERS 

It‘ the recent article by Professor R. C. 
liinder “The Case for the Sluggers” 
(JOLIRMAL OE ENGINEERING EDUCATION, 
June 1949) were to be delivered to a class 
of students, we can well imagine that the 
following discussion would take place: 

Prof. : Arc there any questions on the use 
of the slug in engineering? 

Student : When I go to the store and buy 
butter, they sell it by the pound and not 
by the slug. Why is that? 

Prof.: Unfortunately, the pound mass is 
the legal unit of mass in the United 
States. 

Student: But Professor, when I go into 
your laboratory and use your platform 
scales or your precision balance, the 
answer is also given in pounds mass. 

Prof.: Ah , yes, these instruments 

all measure mass and arc calibrated to 
read in pound mass units (and this cali- 
bration is independent of the local ac- 
celeration of gravity). 

* Gomuicnts on articles appearing in the 
.Tournal or other items of current interest 
to engineering educators will bo published 
in CANDID COMMENTS. Contributions 
should be sent to the Secretary. They 
should not exceed 500 words and may be 
edited whore necessary. 


Student: Do wri have in the laboratory 
an iiisti’umeiit to njeasure weight (i.e., 
gravitational pull) ? 

Prof. : Errr, 1 think I have an old spring 
scale that could be used, but it is not 
very accurate. 

Student: Then this w that you arc talking 
about we have no way of measuring in 
the laboratory? 

Prof.: Ye . . . sss, we can measure the 
mass in pimnds on our balances and 
then divide by 32.1739 and then inulti- 
jdy by the local acceleration of gravity, 
9 - 

Student: And, to get the mass in slugs, 
you divide this Aveight by g, is that it? 

Prof. : Exactly. 

Student: Well, it seems to me that all we 
are doing is using the pound mass in 
all our incasurements and reasonings 
and then dividing by a fixed number 
32.1739 which is not the acceleration of 
gravity but merely shows that the slug 
unit of mass is 32.1739 times the mass 
unit. Moreover, since you do not 
measure weight in any of your labora- 
tory measuring devices, I do not see why 
you insist on showing it in your calcu- 
lations in the form, w/g. 

E. F. Obert, 

W. H. Roberts, 

J. F. BAHiET, 

G. M. Brown, 
Northwestern University. 



Section Meetings 


Section 

Location of Meeting 

Dates 

Chairman of Section 

\ llcgheny 

Bucknell University 

Spring, 1950 

D. M, Griffith, 
Bucknell University 

lllinois-Indiana 

Purdue University 

May 13, 1950 

I). S. Clark, 

Purdue University 

Middle Atlantic 

Columbia University 

Dec. 3, 1919 

R. T. Weil, Jr., 
Manhattan College 

National Capital Area 

Washington, U. C. 

Oct. 4, 1949 

H. H. Armsby, 

U. S. Office of 
Education 

New England 

Yale University 

Oct. 8, 1949 

C. E. Tucker, 
Massachusetts 
Institute of 
Technology 

North Midwest 

University of Iowa 

Nov. 3, 4, and 
5, 1949 

C. J. Posey, 
University of Iowa 

I^acific Northwest 

University of Idaho 

1951 

A. S. Janssen, 
University of Idaho 

Pacific Southwest 

Stanford University 

Dec. 28 & 29, 
1949 

R. J. Smith, 

San Jose State 
College 

Southeastern 

Vii’ginia I Polytechnic 
Institute 

April 20, 21, 

& 22, 1950 

H. G. Haynes, 

The Citadel 

Soutliwestern 

1 

'I’exas A. & M. College 

April, 1950 

W. II. Carson, 
Oklahoma University 

I'Ppor New York 

University of 

Itochester 

Nov. 18-19 

1949 

TI. W. Bibber, 

Union College 


ANNUAL MEETING 
of the A.S.E.E. 

June 19-23, 1950 

at 

THE UNIVERSITY of WASHINGTON 

Seattle, Washington 
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Officers of Councils, Divisions, Committees 

and Sections 

RNOTNEERINC COLLEGE ADMINISTRATIVE COUNCIL 

Chaiet^tan: F. E. Torman, Stanford University. 

Secretary: J. H. Lampe, North Carolina State Collnprc. 

Executive Committee: A. S. Adams, 0. V. Adams, R. E. Vivian, F. W. Wilkinson, 
K. H. Condit. 

Manpower Committee: L. M. K. Boclter, Chairman, University of Cfilifornia. 

MniiTARY Affairs Committee: D. B. Prentice, Chairman, Scientific Research So- 
ciety of America. 

Committee on Secondary Schools: E. D. Howe, Chairman, University of California. 

ENGINEERING COLLEGE RESEARCH COUNCIL 

Chairman: F. M. Dawson, State University of Iowa. 

Secretary: J. I. Mattill, Massachusetts Institute of Technology. 

Executive Committee: R. M. Green, F. G. Hechler, A. G. Conrad, M. 0. Withey, 
G. A. Rosselot, F. E. Terrnaii, J. H. Hamilton, T. L. Joseph. 

Committee on Relations with Military Research Agencies: A. P. Colburn, Chair- 
man, University of Delaware. 

Committee on Relations with Non-Mtlttary Research Agencies: R. A. Morgen, 
Chairman, University of Florida. 

Committee on Relations with Industrial Rbsearch Agencies: H. K. Work, Chair- 
man, New York University. 


Committees, 1949-50 


Executive Board: Thorndike Saville, Chair- 
man, New York University, New York, N. 
Y., H. H. Armsby, F. M. Dawson, B. J. 
Robertson, F. E. Tcrman, J. S. Thompson, 
A. B. Bronwell. 

Program : Members of the Executive Board. 
Publication: A. B. Bronwell, Chairman, 
Northwestern University, Evanston, Illi- 
nois, Thorndike Saville, C. J. Freund. 
Constitution and By-Laws: W. C. White, 
Chairman, Northeastern University, Bos- 
ton, Mass., J. W. Cell, H. O. Croft, E. D. 
Howe, F. L. Schwartz, C. E. Tucker. 
Engineering Economy: W. D. Mcllvaine, 
Chairman, University of Alabama, Uni- 
versity, Alabama, E. D. Ayres, H. B. 
Beatty, C, E, Bullinger, G. Filipetti, E. L. 


Grant, J. M. Juran, E. Laitala, K. M. 
Loiighmiller, 11. E. Nold, A. J. Still, B. 
J. Taylor, Jr., J. K. Walkup. 

Encineering School Libraries : E. A. 
Chapman, Chairman, Rensselaer Poly- 
technic Institute, Troy, N. Y., Madeleine 
Gibson, W. H. Hyde, J. B. O 'Farrell, D. 
A. Webb. 

George Westinghouse Award: H. E. Wess- 
man, Chairman, University of Washing- 
ton, Seattle, Washington; for four years, 
N. A. Christensen, R. E. Vivian; for three 
years, V. L. Doughtie, W. L. Everitt; for 
two years, E. B. Norris, H. E. Wossman; 
for one year, R. C. Gibbs, A. D. Moore; 
C. A. Powel, Ex-Offloio, 
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llfDUSTRlAL HTOIENE, SAFETY AND FiRE 
Prevention: J. J. Ahern, Chairman, Illi- 
nois Institute of Technology, Chicago, 111., 
W. N. Cox, G. H. Dunstan, D. E. Hender- 
son, W. F. O'Connor, N. A. Parker, J. K. 
Walkup. 

International Relations : H. O. Croft, 
Chairman, University of Missouri, Colum- 
bia, Missouri, L. J. Lassallo, L. W. Hous- 
ton, S. 8. Steinberg, J. S. Thompson, W. 
R. Woolricli. 

Junior (.'olleges: D. E. Dcjo, Chairman, 
Walter Hervey Junior College, New York, 
N. Y., E. L. Clark, Vice Chairman. 
Lamme Award: N. W. Douglierty, Chair- 
man, University of Tennessee, Knoxville, 
Tennessee; for four years, N. W. Dough- 
erty, R. E. Doherty, W. K. J^ewis; for 
three years, H. P. Haniniond, A. A. Pot- 
ter, W. C. White; for two years, E. D. 
Ayres, F. Eerekes, G. A. Stetson; for one 
year, James Coull, H. E. Davis, C. L. 
Emerson. 

Membeksiiip: Thorndike Saville, Chairman, 
Now York University, New York, N- Y. 
State Chairmen: J. R. Cudworth, Ala- 
bama; M. L. Thornburg, Arizona; 0. F. 
Dranigan, Arkansas; R. E. Vivian, Cali- 
fornia; It. A. Baxter, Colorado; F. U. 
Castieraan, Connecticut; D. L. Arm, Dela- 
ware; 0. II. Walther, District of Colum- 
bia; N. C. Ebaugh, Florida; R. L. Swei- 
gert, Georgia; H. W. Silha, Idaho; W. 
C. Knopf, Illinois; R. J. Schubmehl, In- 
diana; F. G. Iligbec, Iowa; W. H, Hon- 
stead, Kansas; R. C. Ernst, Kentucky; J. 
M. Robert, Louisiana; I. H. Prageman, 
Maine; W. B. Kouwenhoven, Maryland; 
G. A. Marston, Massachusetts; I. C. Craw- 
ford, Michigan; A. F. Spilhaus, Minne- 
sota; L. H. Johnson, Mississippi; J. W. 
Hubler, Missouri; A. E. Adami, Mon- 
tana; G. C. Ernst, Nebraska; H. B. Blod- 
gett, Nevada; L. E. Seeley, New Hamp- 
shire; E, K. Timby, New Jersey; M. E. 
Farris, New Mexico, S. B. Wiltse, New 
York; J. H. Lampc, North Carolina; L. 

C. Harrington, North Dakota; G. E. 
Barnes, Ohio; W. H. Carson, Oklahoma; 
G. W. Glccson, Oregon; J. W. Graham, 
Pennsylvania; R. E. Brown, Rhode Is- 
land; R. M. Sumwalt, South Carolina; E. 

D. Dake, South Dakota; L. R. Shobe, 
Tennessee; O. V. Adams, Texas; J. E. 
Christiansen, Utah; H. M. Smith, Ver- 
mont; J. B. Dent, Virginia; F. B. Farqu- 
harson, Washington; D. T. Worrell, West 


HS 

Virginia; O. A. Hougen, Wisconsin; E. 
Lindahl, Wyoming. 

Sections: H. H. Armsby, Chairman, U. S. 
Office of Education, Washington, D. 0., 
B. J. Robertson, and all members of the 
General Council representing Sections. 
Selection and Guidance: O. W. Eshbach, 
Chairman, Northwestern University, Evan- 
ston, Illinois, J. B. Bangs, H. R. Beatty, 
D. 8. Bridgman, N. W. Dougherty, H. S. 
Rogers. 

Young Engineering Teachers: (Interim 
Committee), F. L. Schwartz, Chairman, 
University of Michigan, Ann Arbor, 
Michigan, J. F. Bailey, 0. P. Bergelin, 
F. R. Stcinbacker, C. R. Vail. 
Representatives op the Society on Vari- 
ous Committees, Boards, and Commis- 
sions : 

American Asociation for the Advance- 
ment OP Science : Council representa- 
tives: W. R. Woolrich, J. R. Van Pelt. 
American Council on Education: H. T. 
Hcald (3952), 8. 8. Steinberg (1951), 
A. B. Bronwell (1950). 

American Standards Association: 

ZIO — Symbols and Abbreviations: W. A. 
Lewis, Chairman, T. C. Hanson, P. J. 
Kiefer, W. B. Plank, E. J. Strcubel, 
M. C. Stuart. 

Z14 — Drawings and Drafting Room Prac- 
tice: II. C. Spencer, Chairman, F. G. 
Iligboe, R. P. Hoelscher, W. J. Luzad- 
dcr, R. S. Paffenbarger, C. L, Svensen, 
C. J. Vicrck. 

Z15 — Graphic Presentation: R. S. Paf- 
fenbarger, Chairman, D. P. Adams, R. 

0. Loving, A. S. Levens. 

Z32 — Graphical Symbols and Drawings: 

1. L. Hill, Chairman, J. G. McGuire, R. 
T. Northrup. 

A62 — Coordination of Dimensions of 
Building Materials and Equipment: R. 
A. Caughoy. 

CGI — Electric and Magnetic Magnitudes 
and Units: Harold Pender and C. V. O. 
Terwilliger. 

i.JiARLEs A. Coffin Fellowships and Re- 
search Committee: Thorndike Saville. 
Educational Testing Service, Advisory 
Council: 0. W. Eshbach, Thorndike Sa- 
ville, ex-officio; H, R. Beatty. 

Engineers ' Council for Professional 
Development : W. R. Woolrich (Oct. 
1952), H. T. Heald (Oct. 1951), H. S. 
Rogers (Oct. 1950). 
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Enqineerb Joint Council: 

General Survey Committee: M. M. 
Boring. 

Committee on Unity in Enoineerino 
Profession : Thorndike Savilli;. 
Enrollment Statistics (Joint Committee 
with U. S. Office of Education) : A. H. 
Bronwcll, II. P. Ilc'immond. 


National Bureau of Engineering Regis- 
tration — Advisory Board: R. L. Suin- 
walt. 

National Research Council: K. M. Daw- 
son ( 1951 ). 9 

Society op Automotive Engineers: Aero- 
iiaiitu'al Drafting Manual — S. B. Elrod. 


Branch Officers, 1949-50 


Alabama (University) : W. G. Keith, Chair- 
man, E. C. Wright, Chairman, U. A. 
Woodman, Secretary-Trcasunr. 

Arizona: D. J. Hall, Chairman, 11. E. Sti* 
wart, Vice Chairmaii, W. V. War<l, Srcrr 
tary, H, 11. Aiken, Treasurer. 

Bucknell: a. II. Cooper, Chairman, B. II. 
Bucffel, Secretary. 

Care: W. E. Nudd, Chairman, W. A. Ly- 
nam, Vice Chairman, E. \V. Oherzil, Srr- 
retary. 

Colorado A. & M. College: C. H. Chin- 
berg, Chairman, Tl. W. Collins, Vice 
Chairman, J. E. Connak, Secretary. 

Colorado (University) : G. S. Dobbins, 
Chairman, V. J. Casey, Secretary. 

Colorado School of Mines: R. T. Phelps, 
Chairman, A. P. Wit'liinanii, Vice Chair- 
man, n. O. Davidson, Secretary. 

Detroit: D. C. Hunt, Chairman, p]. Geer, 
Vice Chairman, George Uickcr, Secre- 
tary. 

Georgia School of Technology: 

Chairman, P. B. Nannore, Secretary. 

Florida: H. J. Hansen, Chairman, 11. A. 
Owen, Vice Chairman, IT. E. Seliwcyer, 
Secretary. 

Lafayette: W. G. McLean, Chairman, K. 
I). Larsen, Vice Chairman, W. Smith, 
Secretary. 

Maine: M. McNeary, Chairman, R. C. Hill, 
Vice Chairman, E. F. Tliodc, Secretary. 

Michigan College of M. & T.: E. G. 


Spacie, Chairman, H. R. Price, Vice Chair 
man, C. J. Pratt, Secretary. 

Michigan State College: II. P. Skainscr, 
Chairman, D. S. Pearson, Vice Chairman, 
D. J. Rcnwick, Secretary, C. A. Miller, 
Treasurer. 

Minnesota: R. R. Ilertmann, Chairman, A. 
Hustrulid, Program Committee Chair- 
man, M. Kersten, Secretary, F. B. Row- 
ley, Treasurer. 

Newark College of Engineering: F. N. 
Entwisle, Chairman, H. N. Cummings, 
Secretary. 

North Carolina State College: E. M. 
Sehoenborn, Chairman, W. N. Hicks, Vice 
Chairman, II, M. Nahikiaii, Recorder, H. 
F. Dade, Corresponding Secretary. 
Noktiik ASTERN : L. F. Cleveland, Chairman, 
J. J. Devine, Secretary. 

Pennsylvania State College: J. W. 
Brcneinan, Chairman, E. E. Ainbrosius, 
Vice Chairman, II. I. Tarploy, Secretary. 
Tufts College: E. F. Littleton, Chairman, 
D. A. P'ishor, Secretary. 

Worcester Polytechnic Institute: E. D. 
Wilson, Chairman, F. J. Adams, Vice 
Chairman, V. Siegfried, Secretary. 

State College of Washington : E. G. 
Ericson, Chairman, D. L. Masson, Vice 
Chairman, R. D. Harbour, Secretary 
Treasurer. 

University of Washington: R. Q. Brown, 
Chairman, E. D. Engel, Vice Chairman, 
L. B. Cooper, Secretary. 


Section Officers, 1949-50 


Allegheny : D. M. Griffith, Chairman, 
Bucknell University; D. F. Miner, Vice 
Chairman; W. D. Gorman, Secretary; W. 
A. Koehler, Memher of Council, 1951., 
ILUNOIB-INDIANA : D. S. Clark, Chairman, 
Purdue University; W. C. ^opf, Vice 


Chairman; K. B. Woods, Secretary; Ex- 
ecutive Committee: F. D. Garvin, D. G. 
Ryan, W. D. Drinkwater, H. B. Rogers, 
L. E. Beck, C. E. Kii^her, Jr., R. J. 
Schubmehl, Past Chairman; L. E. Grinter, 
EL ember of Council, 1960. 
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Kansas-Nebraska : Linn Helander, Chair- 
man, Kansas State College; G. W. Brad- 
shaw, Vice Chairman; G. C. Ernst, Secre- 
tary-Treasurer; W. L. DeBaiifro, Member 
of Council, 1951. 

Michigan: H. M. Hess, Chairman, Wa^'no 
University; H. M. Dent, Vice Chairman; 
\V. P. Godfrey, Secretary-Treasurer ; C. 
A. Brown, Member of Council, 1950. 

Middle Atlantic: R. T. Weil, Jr., Chair- 
man, Manhattan College; G. L. Biissard, 
Vice Chairman; William Allan, Secretary- 
Treasurer; M. T. Ayers, Member of Coun- 
cil, 1951. 

Missouri: C. M. Wallis, Chairman, Univer- 
sity of Missouri; A. W. Brust, Vice 
Chairman; E. W. Carlton, Secretary; R. 
Z. Williams, Member of Council, 1951. 

National Capital Area: II. If. Armaby, 
Chairman, U. S. Oftice of Education; II. 
11. Potter, Vice Chairman; Wm. Oncken, 
Secretary; S. S. Steinberg, Member of 
Council, 1950. 

Nkw England: C. E. Tucker, Chairman, 
Massachusetts Institute of Teehnol<?gy; 
W. E. Keith, Secretary; E. R. McKee, 
Member of Council, 1951. 

North Midwest: C. J. Posey, Chairman, 
State University of Iowa; E. W. Johnson, 
Vice Chairman; J. M. Trumincl, Secre- 
tary; Executive Hoard: G. W. Barker, A. 
Higdon, S. L. Canterbury, G. M. Mach- 
vvart; O. N. Olson, Member of Council, 
1950. 

Ohio: S. R. Beitlor, Chairman, Ohio State 
University; J. W. Bunting and R. R. 


Slaymaker, Vice Chairmen; L. D. Jones, 
Secretary; B. D. Landon, Member of 
Council, 1951. 

Pacific Northwest: A. S. Janssen, Chair- 
man, University of Idaho; C. O. Reiser, 
Vice Chairman; Paul Mann, Secretary; 
O. E. Osburn, Member of Council, 1950. 

Pacific Southwest: R. J. Smith, Chair- 
man, San Jose State College; E. D. Howe, 
Vice Chairman; R. G. Moses, Secretary- 
Treasurer; Executive Committee: F. C. 
Liinlvall, J. C. Clark, H. II. Bliss, A. G. 
Gehrig; E. L. Grant, Member of Council, 
1949. 

Rocky Mountain: A. P. Wichmann, Chair- 
man, Colorado School of Minos; H. H. 
Geisslcr, Secretary; J. T. Strate, Member 
of Council, 1950. 

Southeastern: 11. G. Haynes, Chairman, 
The Citadel; E. B. Norris, Vice Chair- 
man; R. Ij. Suinwalt, Secretary-Treas- 
urer; F. J. Lewis, Me7nher of Council, 
1951. 

Southwestern: W. H. Carson, Chairman, 
University of Oklahoma; R. L. Peurifoy, 
Vice Chairman: E. M. Harrison, Secre- 
tary-Treasurer; Executive Board: L. B. 
Ryon, R. M. Wingren, C. E. Rowe, II. W. 
Crate, R. L. liangenheim, C. T. Grace; M. 
E. Farris, Member of Council, 1950. 

Upper New York: H. W. Bibber, Chair- 
man, Union College; A. C. Stevens, Vice 
Chairman; G. K. Palsgrove, Member of 
Council, 1949. (New officers to be elected 
within a few weeks.) 


Division Officers, 1949-50 


Aeronautical; E. E. Brush, Chairman, 
Texas A. & M. College; A. F. Stott, Vice 
Chairman; C. N. Sanford, Seeretary; H. 
W. Barlow, Member of Council, 1951. 

Agricultural: II. J. Barre, Chairman, Pur- 
due University; II. B. Walker, Vice Chair- 
man; A. W. Farrall, Secretary; H. J. 
Barre, Member of Council; 1950. 

Architectural: T. E. Fitz Patrick, Chair 
man, Iowa State College; W. W. Dom- 
berger, Vice Chairman; A. E. Fitch, Sec- 
retary; L. R, Blakeslee, Member of Conn- 
on, 1950. 

Chemical: R. M. Boarts, Chairman, Uni- 
versity of Tennessee; J. S. Walton and 


C. P. Baker, Vice Chairmen; R. L. Sav- 
age, Secretary ; J. D. Lindsay, Past Chair- 
man; R. A. Ragatz, Member of Council, 
1951. 

Civil Engineering: W. M. Lansford, Chair- 
man, University of Illinois ; Harry Rubey, 
Vice Chairman; E. II. Gaylord, Secre- 
tary; E. D. Ebert, Editor, CE Bulletin; 
Directors: R. F. Dawson, E. H. Gaylord, 
G. S. Gamp, A. A. Jakkula; J. B. Wilbur, 
Member of Council, 1950. 

Cooperative Engineering Education: H. 

L. Minkler, Chairman, Dlinois Institute 
of Technology; D. C. Hunt, Secretary; 

M. B. Robinson, Member of Council, 1951. 
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Educational Methods : E. A. Walker, 
Chairman, Pennsylvania State College; F. 
H. Pumphrcy, Vice Chairman; H. E. 
Beatty, Secretary; A. G. Conrad, Member 
of Council, 1950. 

Electrical: E. M. Strong, Chairman, Cor- 
nell University; T. H. Morgan, Vice 
Chairman; F. O. McMillan, Secretary; 

G. B. Hoadley, Member of Council, 1951. 
Enoineerino Drawing : O. W. Potter, 

Chairman, University of Minnesota; C. 

H. Springer, Secretary; Executive Com- 
mittee: I. L. Hill, R. S. Paffenbarger, J. 
G. McGuire, W. E. Street, C. E. Rowe, If. 
C. Spencer; T. T. Aakhus, Editor; W. J. 
Luzadder, Editor, T-Square Page; C. J. 
Vierck, Advertising Manager; It. T. 
Northrup, Circulation Manager; R. P. 
Hoolscher, Member of Council, 1950. 

English: Fred Abbuhl, Chairman, Rensse- 
laer Polytechnic Institute; J. H. Pitman, 
Secretary; R. L. Sburter, Member of 
Council, 1951. 

Evening Engineering Education: M. C. 
Giannini, Chairman, New York Univer- 
sity; S. E. Winston, Vice Chairman; W. 
L. Keogh, Secretary; II. R. Beatty, Mem- 
ber of Council, 1951. 

Graduate Studies: Ernst Weber, Chair- 
man, Polytechnic Institute of Brooklyn; 
J. N. Goodier, Vice Chairman; J, H. 
Rushton, Secretary; Directors: H. L. 
Solbcrg, A. P. Colburn, F. T. Mavis; F. 
T. Mavis, Member of Council, 1950. 
Humanistic-Social Studies: II. R. Bart- 
lett, Chairman, Massachusetts Institute 
of Technology; S. W. Chapman, Secre- 
tary; Executive Board: S. D. Kirkpat- 
rick, R. M. Boarts, B. R. Tearc, Jr., J. M. 
Porter, D. G. Stillman, W. B. Embler; J. 
E. Thornton, Member of Council, 1951. 


Industrial Engineering: Everett Laitala, 
Chairman, University of Illinois; H. R. 
Beatty, Vice Chairman; J. M. Apple, 
Secretary; J. K. Walkup, Member of 
Council, 1950. ^ 

Mathematics: C. R. Wylie, Chairman, Uni- 
versity of Utah; J. II. Zant, Secretary; 
Directors: F. H. Miller, W. C. Krathwohl, 
I). F. Guilder; II. K. Justice, Member of 
Council, 1951. 

Mechanical Engineering: H. A. Bolz, 
Chairman, Purdue University; L. C. Price, 
Vico Chairman; Herbert Kuenzel, Secre- 
tary; F. L. Schwartz, Member of Council, 

1950. 

Mechanics: Glenn Murphy, Chairman, 
Iowa State College; Executive Board: 
Dana Young, G. N. Cox, Samuel Ward, 
G. W. Smith, W. M. Lansford, R. G. 
Sturm, Glenn Murphy, A. L. Miller; E. C. 
Clark, Member of Council, 1951. 

Mineral Engineering: T. L. Joseph, Chair- 
man, University of Minnesota; IT. II. 
Power, Vice Chairman; Allison Butts, 
Secretary; G. J. Barker, Member of 
Council, 1950. 

Physics: Elmer Ilutchisson, Chairman, 
Case Institute of Technology ; F. G. Slack, 
Vice Chairman; G. P. Brewington, Secre- 
tary; Executive Board: J. G. Potter, H. 
L. Dodge, M. W. White; C. E. Bennett, 
Member of Council, 1951. 

Relations avith Industry: E. C. Koerper, 
Chairman, A. 0. Smith Corp., Milwaukee, 
Wise.; J. C. McKcon, Member of Coun- 
cil, 1951. 

Technical Institute: II. P. Adams, Chair- 
man, Oklahoma A. & M. College; K. O. 
Werwath, Vice Chairman; H. P. Rodes, 
Secretary; W. L. Hughes, Past Chairman; 
K. L. Holderman, Member of Council, 

1951. 



New Members 


Acton, Stanley M., Professor of Aeronau- 
tical Engineering, Tri State College, 
Angola, Ind. Q. J. Hawthorne, L. S 
Ax. 

Adams, Staley F., Assistant Professor of 
General Engineering, University of Ken- 
tucky, Lexington, Ky. II. A. Komano- 
witz, R. D. Hawkins. 

Amstead, Billy Howard, Assistant Pro- 
fessor of Mechanical Engineering, Uni- 
versity of Texas, Austin, Tex. M. L. 
Bcgeman, V. L. Doughtie. 

Baldo, Antonio F., Tutor in Mechanical 
Engineering, College of the City of New 
York, New York, N. Y. C. IT. Kent, G. 
A. Giierdan. 

Blanchard, Fred IT., Lecturer in Engineer- 
ing, University of California, Los Angeles, 
California. li. M. Boclter, W. L. Orr. 

imLLAY, William, Technical Director, 
Aerophysics Laboratory, North American 
Aviation, Inc., Pacific Palisades, Calif. 

C. J. Freund, A. B. Bronwell. 

Bryan, George S., Dean of the Faculty, 
International Correspondence Schools, 
Scranton, Pa. W. W. Scranton, F. H. 
Dunlap. 

Corrigan, Thomas E., Assistant Professor 
of Chemical Engineering, West Virginia 
University, Morgantown, W. Va. R. A. 
Ragatz, O. A. ITougen. 

Dunning, John R., Professor of Physics, 
Columbia University, New York, N. Y. 
C. E. Bennett, J. G. Potter. 

Elconin, Victor, Dean, College of Engi- 
neering, West Coast University, Los 
Angeles, Calif. J. Dolmonte, R. W. Rey- 
nolds. 

Field, Margaret M., Engineering Li- 
brarian, Oregon State College, Corvallis, 
Ore. G. W. Gleeson, F. O. McMillan. 

Gibson, Nelson W., Supervisor of Person- 
nel, Sylvania Electric Products, Inc., 
Flushing, N. Y. C. J. Freund, A. B. 
Bronwell. 

Greiner, Otto A., Assistant to Manager of 
Industrial Relations, Calco Chemical Div., 
American Gyanamid Co., Bemardsville, 
N. J. G. P. Whitcomb, C. J. Freund. 


Heckman, Russell F., Instructor In 
Chemical Engineering, University of 
Colorado, Boulder, Colo. M. L. Jackson, 
B. E. Laiier. 

ITodqe, Raymond J., Assistant Professor 
of Transportation, Cornell University, 
Ttliaca, N. Y. N. A. Christensen, H. T. 
.Tonkins. 

.Tkroer, Edward W., Assistant Professor of 
Mechanical Engineering, Iowa State Col- 
lege, Ames, Iowa. O. Murphy, H. J. 
Stoever. 

.Tones, William P., Supervisor, Education 
and Training, Carnogic-Illinois Steel 
Corp., I^ittsburgh, Pa. B. R. Teare, Jr., 

D. W. Ver Planck. 

Jury, Stanley JI., Assistant Professor of 
Chemical Engineering, University of Ten- 
nessee, Knoxville, Tenn. R. M. Boarts, 
II. J. Garber. 

Kintis, Ding IT., Associate Professor of 
Aeronautical Engineering, Tri State Col- 
lege, Angola, Ind. Q. J. Hawthorne, C. 

E. Shaw. 

Kopka, Merland a.. Counselor, Graduate 
Placement, Wayne University, Detroit, 
Mich. A. R. Carr, 8. F. Hicks. 

Mannuccia, Herbert, Special Lecturer, 
Catholic University, Washington, D. C. 
K. K. Murcichiaii, P. IT. Robbins. 

Massari, Silvio C., Technical Director, 
American Foundrymeii's Society, Chi- 
cago, 111. A. B. Bronwell, Thorndike 8a- 
ville. 

Nutt, George B., Head, Agricultural Engi- 
neering, The Clemson Agricultural Col- 
lege, Cleinsoii, S. C. H. E. Glenn, D. D. 
Curtis. 

Oppenheimer, Frank, President, Gramercy 
Import Co., Inc., New York, N. Y. E. G. 
Pare, H. C. Spencer. 

Pardue, Louis A., Professor of Physics, 
and Doan of Graduate School, University 
of Kentucky, Lexington, Ky. D. V. Ter- 
rell, A. L. Chambers. 

Pence, Raymond V., Professor of English, 
University of Notre Dame, Notre DamOi 
Ind. R. J. Sebubmehl, W. L. Bhilta. 
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NEW MEMBERS 


ISO 

Pebbt, Raymond J.^ Professor of Chemis- 
try, IT. S. Coast Guard Academy, New 
London, Conn. G. A. Tyler, E. P. 
Rivard. 

Pratt, Hugh S., Assistant Manager, Col- 
lege Department, Ronald Press Company, 
New York, N. Y. G. W. Farnham, Nell 
McKenry. 

Pringle, Oran A., Assistant Professor of 
Mechanical Engineering, University of 
Missouri, Columbia, Mo. K. L. Scorah, 
P. Ogden. 

Ramsey, Robert I)., Instructor in Civil 
Engineering, Tennessee Polytechnic In- 
stitute, Cookeville, Tcnn. .F. M. lleiuler- 
soii, D. W. Mattson. 

Ray, Millard L., Director, School of Engi- 
neering, University of Houston, Houston, 
Tex. D. C. Fabel, S. M. Spears. 

Rokenthal, Philip C., Associate Professor 
of Min. and Met., University of Wiscon- 
sin, Madison, Wia. 0. .7. Mack, G. J. 
Barker. 


Saltmarbh, Viola, Director of Placement, 
Tufts College, Medford, Mass. E. B. 
McEachron, C. J. Freund. 

Soellner, Rot 0., Administrative Staff, 
Electronic Engineers, Central ^adio and 
Television Schools, Kansas City, Mo. G. 
Dobbins, R. H. Crawford. 

Stone, Louis N., Assistant Professor of 
Electrical Engineering, Oregon State 
College, Corvallis, Ore. B. H. Nichols, 
P. C. Magnusson. 

Van Zeeland, Fred J., Director, College of 
Electrical Engineering, Milwaukee School 
of Engineering, Milwaukee, Wi.s. S. A. 
Eng, C. O. Werwath. 

Wood, William E., Assistant Professor of 
Mechanical Engineering, Swarthmore Col- 
lege, Swarthmore, Pa. B. Morrill, W. E. 
Hcaser. 

37 Applicants this list. 

112 l*reviously elected. 

149 New members elected this year. 



‘Tamed’ lightning helps to write its brother’s story 


L IGHTNING— when you consider 
j it in microseconds— is not nearly 
so impetuous as summer storms might 
indicate. Before loosing its charge, it 
sends down advance 'streamers' to plot 
out the easiest path and makes sure 
the earth sends up other streamers to 
meet it. In its downward course it may 
hesitate 40 times and more. . . 

Some strokes are exceedingly slow* 
building up and releasing their charge 
in a tenth of a second rather than a 
millionth. They produce no thunder. . 

More than 95% of our lightning 
comes from negatively charged clouds. . 

Facts like these are part of the work- 
ing knowledge of engineers in the G-E 


High Voltage Engineering Laboratory 
in Pittsfield, Mass. It's their job to 
develop lower-cost equipment that will 
better withstand lightning and that 
will better protect electric service. 

To aid these specialists, General 
Electric recently built a new labora 
tory, the world's largest lightning cen- 
ter. The main tool: the most powerful 
man-made lightning ever produced. 

By emphasizing research and crea- 
tive thinking, by encouraging fertile 
minds to follow their own imaginative 
bent, and by implementing their work 
with the best available facilities. Gen- 
eral Electric stays in the forefront of 
scientific and engineering development. 



GENERAL 



ELECTRIC 
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Betatron [ 

...musTRrs * 
NEW same EYE m 



POWERFOL ALUS<aiALMEIIS BETATRON, develop- 
ing 22 million volt x-rays, extends for the first time the 
range of industrial radiography to extremely thick metal 
sections. Super energy x-rays penetrate steel as deep 
as 24 inches for inspection of forgings, castings, weld* 
ments and heavy machine assemblies. 

Allis-Chalmers, manxifacturer of over 1600 products 
for every U. S. industry, originally manufactured the 
Betatron for inspection of ordnance during the recent 
war. Today science finds the Betatron one of the most 
promising tools in the fields of medical therapy and 
nuclear physics research. 

A2SM 


"WHERE DO WE GO FROM HERE?" Ii a boekist dwcriUnv lh» 
Allit-Cholmers 18 month Graduato Training Course for electricol, 
mechanical, chemical, mining and other engineering groduatet. 
Men are trained for sales, design, production, service and erec- 
tion, etc. Write for Booklet E 


ALLIS-CHALMERS, 1181 A SO. 70 ST. 

MILWAUKEE, WIS. 


AUIS-CHALMERS 

Om ef fbt Mg 3 Ii Biclric Ptoim Eqal^HMl---BiB9fit •! Al Ii Roigt if hdislrtal Pkcdbcb^ 
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Welding Engineering plays a 
leading role for the oil fields 

T he utilization of electric arc 
welding in the manufacture 
of bits cind oil tools has allowed 
progressive development in de- 
sign, efficiency in operation and 
superior performance in extreme 
service. Welding engineering in 
this field continues to contribute a 
service to an industry that de- 
mands the best. 

Harry E. Estes 
Purchasing Agent 
A-l^Bit fls Tool Company 
Houston* Texas 


Oil drill bit, being re- 
claimed by arc welding at 
A-1 Bit & Tool Company. 


Published through the courtesy of The Lincoln Electric Company, Cleveland 1, Ohio 
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Wrife for Compiete Catalog 


Research . . . 
Power... 
Better Living 



Power is the foundation of the 
Westinghouse business. Not electric 
power, not steam power, not diesel 
power . . . but every kind of power 
required by commerce and industry. 

Some idea of the dimensions of 
Westinghouse in power may be 
gained by a few quick facts in one 
field of activity . . . turbines. 

As the much discussed Navy 
''Banshee" and the Army Lockheed 
F-90 defy the speed of sound, two 
Westinghouse J- 3 4 jet turbines help 
set a new pace in power plants for 
aircraft. 

Only by calling on the rich back- 


ground of experience, technical 
knowledge and creative skill, gained 
through constant research for more 
efficient, economical sources for 
power, has Westinghouse been able 
to attain the eminent position it 
holds as a leading creator and pro- 
ducer of power for land, sea and air. 

This ability to interpret the find- 
ings of pure research and apply 
them in terms of useful, productive 
tools and products is the result of a 
vigorous, unceasing interest over 
the years in all the phases of re- 
search . . . the foundation of better 
living for all. 


you CAN SI suftE..iF iT!t^(^$tin^ouse 


G.10077 
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Two fine texts in the P-II Aeronautical 
Engineering Series— 



ELEMENTARY APPUED AERODYNAMICS 


By Paul E. Ilemke^ Rensselaer Polytechnic Institute 

This clcarly-wrillen text places emphasis on basic fundamentals 
and problem material. Among its many highlights are: 

• The student is required to have only elementary calculus, physics 
and mechanics. 

• SufTicient advanced material is iiichidcHl — a rigorous treat mi'nt of 
the stream function of an ideal fuid flow, compressibility eirecLs, 
rotors and helicopters. 

• There, is a minimum of material and siqYcializtuI metliofjs which 
rapidly become obsolete. 

• Emphasis is on fundamental material of permanent value to the 
aeronautical student. 

• The material has been pre-tested by many yeiirs' use in the au- 
thor's classes and by consultation with teachers and students. 

Published 1946 231 pages 6'' x 

HIGH-SPEED AERODYNAMICS 

By Harold W, Siberia University of Colorado 

A distinctive text that covers the portions of compressible flow 
theory of particular interest to engineering students without resort- 
ing to diflicult mathematical processes. Among the features of the 
book are: 

• All derivations rigorous and complete. 

• Flexible presentation: equations for flow through shock waves 
may be studied immediately after completion of the first nine 
chapters. 

• Omits complicated mathematical solutions of interest primarily 
to theoretical mathematicians. 

• Total of 252 problems, many of which may be divided into two or 
three separsite problems. 

Published 1948 283 pages 5}'' x 8}^' 


PRENTICE-HALU INC 

70 Fifth Avenue, New York 11, N Y 
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Two fine texts in the P-Il Mechanical 
Engineering and Design Series— 


DESIGN OF MACHINE ELEMENTS 

By M, F. SpoitSj Northwestern University Technological 
Institute 

This authoritative, teachable text explains the basic principles gov> 
erning the correct design of each clement in a machine. After 
reviewing the theories of mechanics and strength of materials, the 
author takes up stress concentration and repealed loading. Then 
he discusses in detail such basic machine members as shafts, springs, 
screws, and bearings. Text concludes with chapters on correct 
dimensioning and detailing, and on the metallurgical properties of 
engineering materials. 

• Section on gears uses the A. G. M. A. method and gives muicrial 
on gear Geometry that covers a wide scope. Also covert'd are 
“extended center distances,.’’ 

• Properties of engineering materials most commonly sought fur 
each machine element are discussed. 

• Provides all material needed for a full-year course. 

• Up-to-date and extensive bibliograpliies and footnotes. 


Published 1948 


402 pages 


6“ X 9“ 


MECHANICAL VIBRATIONS 

By William T. Thomson^ University of Wisconsin 

Designed for an introductory one-.semester course in mecliunical 
vibration, this text thoroughly discusses the mechanics of simple 
vibratory systems leading to the characteristic equation of motion 
common to a variety of problems. Over 160 graded problems, 
grouped by chapter, are included. The methods applicable to each 
group of problems are treated in detail. 


Published 1948 


222 pages 


5i" X 81' 


SEND FOR YOUR COPIES TODAY 


PRENTICE-HALL, INC 

70 Fifth Avenue, New York 11, N Y 
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BRIDGE and AMPLIFIER— MODEL BA-1 

For the study of dynamic and static strains in structures and 
functioning machinery. The BA-1 operates in conjunction with 
SR-4 resistance wire strain gages and similar resistive actuated 
instrumentation and any cathode ray oscilloscope. Included in 
the portable case are a three stage preamplifier, signal chopper, 
bridge elements, calibration system and power supply. The unit 
has been thoroughly developed in the course of our consulting 
and demonstration work in the field of experimental stress 
analysis. 

Strain is such a fundamental reaction that this combination of 
equipment can be readily used to measure loads, stresses, vibra- 
tion, damping, pressure, displacement, etc. 

Signals from static to dynamic impact are faithfully handled. 
Photographic records of phenomena whose period is within the 
sweep time of the oscilloscope used are taken easily on a still 
camera. 

The equipment is rugged and relatively simple to use. It is 
ideal for classroom demonstrations, laboratory exercises, theses 
and research. 

Write us for further information, 

ELLIS ASSOCIATES 

Box 77 Pelham 65 New York 
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Standard Engineering Textbooks 

PRINCIPLES OF ELECTRIC AND MAGNETIC FIELDS 

by Warren B. Boast. 405 pages $4.75 

An important new text for undergraduates, covering both 
basic concepts and supplementary aspects. Many prob- 
lems, for wiiicb an answer book is available. 

INTRODUCTION TO CIRCUIT ANALYSIS 

by A. R. Knight and G. H. Fett. 447 pages $4.50 

A unified approach to d-c, magnetic, and a-c circuits. 

ALTERNATING CURRENT CIRCUIT THEORY 

by Myril B. Reed. 603 pages $5,50 

A rigorous and outstanding new text covering basic 
principles and essential results. Many problems arc 
provided. 

EXPERIMENTS IN ELECTRONICS AND COMMUNICA- 
TION ENGINEERING 

by E. H. Schulz and L. T. Anderson. 381 pages. .$3.25 
Practical laboratory experiments in basic circuit theory, 
electronics, commuo^cation networks, radio, and ultra- 
high-frequency techniques. 

ENGINEERING MECHANICS 

by Ferdinand L. Singer. 482 pages $450 

1'he leading text for the basic engineering course, with • 
over 750 jiroblems, for w'hich a solution manual is avail- 
able to teachers. 

FUNDAMENTALS OF THERMODYNAMICS 

by Arthur S. Adams and George D. Hilding. 259 
pages $3.75 

A sound presentation of tlie subject as a whole instead 
of the differentiated fields of a])])Iication. 

INTRODUCTION TO GAS-TURBINE AND JET- 
PROPULSION DESIGN 

by Carl A. Norman and Richard H. Zimmerman. 

286 pages $5.00 

An important new text, providing an introduction to the 
technical theory and design of gas-turbine and jet- 
propulsion apparatus. 

TOOL DESIGN 

by Cyril Donaldson and George LeCain. 443 pages. 
$4.00 

A comprehensive treatment of the designing of machine 
tools, with 536 illustrations. 

HARPER & BROTHERS, 49 East 33d Street, New York 16 
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Announcing 

two NEW LOW COST 

HIGH QUALITY 

BALDWIN 

Universal Testing Machines 


'rhc Baldwin Locomotive Works announces the development of 
two new universal testing machines of especial interest to schools and 
colleges, particularly for student use. 

'I'hese new machines have many of the features of the higher-priced 
Baldwin machines including a hydraulic loading system, exceptional 
structural stability, easy access to specimens, and simplicity of control. 

I hey differ from the higher-priced machines chiefly in the method 
of measuring loads; size of table; and in certain other factors most of 
which are, in many applications, of minor importance. Accuracy is 
slightly lower, but is still within the A.S.T.M. requirement of =t 1%. 

Recorders may be added if desired. 

Two models are available: 

SB12^capaGity 12,000 lb. Single unit design. Four ranges: 120 lb., 
600 lb., 3,000 lb., 12,000 lb. Independent pendulum-type weighing 
system. Maximum specimen length, 22 inches; diameter 1 inch, or 
^ inch by \yi inches. Clearance between columns 7 inches. Stroke 
15 inches. 

SB60— capacity 60,000 lb. Designed like higher-priced Baldwin ma- 
chines, with hydraulic loading unit separate from indicating and control 
unit. Motor-driven adjustable crossnead. Two ranges. Emery pre- 
cision Bourdon gage indicators are standard, but Tate-Emery null- 
method indicator can be supplied. Maximum vertical distance between 
gripping heads, 18 inches; minimum 1 inch. Clearance between col- 
umns, 10 inches. 

Any Baldwin office will be glad to supply full information on these 
machines. 


The Baldwin Locomotive Works. Philadelphia 42, Pa., U. S. A. 
Offices: Boston, New York, Philadelphia, Houston, St. Louis, 
Chicago, Cleveland, Pittsburgh, San Francisco, Washington. 
In Canada: Peacock Brothers, Ltd., Montreal, Quebec. 

BALDWIN 


TESTING 

HEADQUARTERS 




NEW . . . For Building Engineers 


Materials » Construction 

— WOOD, PLASTICS, FABRICS — 

By ALBERT G. H. DIETZ* Associate Professor, 
Department of Building Engineering and Cpnstruction, 
and Director, Plastics Research Laboratory, 
Massachusetts Institute of Technology 

PRESENTS an analysis of the properties and uses of wood, 
plastics and fabrics from the standpoint of their fundamental 
structure and behavior. Designed for a one-term course, and 
presupposes some knowledge of strength of materials, basic chem- 
istry and physics Not prepared as a laboratory course in test- 
ing materials. 

CHAPTER HEADINGS: WOOD l-Sources of Timber Sup- 
ply. 2-Growth and Structure 3-t*hysical Properties. 4r-Hygro- 
scopic Properties; Shrinkage and Swelling. 5-Mechanical Prop- 
erties. 6-ldentiiication. 7-Grades and Sizes. S-Enemies, De- 
stroyers. 5^-Pk■eservative Treatment lO-Vencers, Adhesives, 
Plywood, Laminated Wood. FABRICS 11-Fabrics, Textiles. 
PLASTICS 12-Chemistry of Plastics. IJ-Plasticizers, Fillers, 
Film and Sheet, Coatings. 14-Mold8 and Molding Methods. 
15-Plaatics Based Laminates, Vulcanized Fiber, Resin- Wood 
Combinations. Id-Ptoperties of Plastics — Building Boards, 
Structural Sandwiches, Timber-Concrete. 

347 pp. . . .9)i z . .Profusely Illustrated. .^Gloth. 94.50 


OTHER CONSTRUCTION TEXTS IN THE VOSS SERIES 

Seml-Flreproof Construction (Stal^) 94.50— Flrepfoof 
Construction (Voss) 94.50— Dwelling House Construction 
(Dietz) 94.50 


WRIfE NOW FOR ON-APFROVAL BIAMINATION OOPIBS 





ANOTHER SCORE IN THE bdttlc of tkc illchcS 

It takes many costly buildings to feet wide and 11% feet high, 600 

house your telephone system. Every of the new amplifiers do work 

inch saved helps keep down the cost which once required a room full 

of telq>hone service. So at Bell Tele* of equipment. 

phone Laboratories engin«^s work Thiskind of size reduction through- 
constantly to squeeze the size out of ^ g ^^re parts 

telephone equipment. 

In the picture a new voice frequency phone buildings and other installa- 

amplifier is being slipped into posi- tions keep on giving more service for 

tion. Featuring a Western Electric iheir size — and keep down costs, 

miniature vacuum tube, tiny permal* The new amplifiers, which will soon 

loy transformers, and special assem* be used by the thousands throughout 

bly techniques, it is scarcely larger the Bell System to keep telephone 

than a single vacuum tube used to be. voices up to strength, are but one 

Yet it is able to boost a voice by 35 example of this important phase of 

decibels. Mounted in a bay only two Laboratories’ work. 

BELL TELEPHONE LABORATORIES SM^ering and limnUng, Dmd^ng 

mrf Parfactbig, for CoMtfouod Improvomoiita onrf Econoarfo* In Tatophono Sorvieo 





miLEY 

*tUm /fmiu Smcotul CdUUu% 

HEATING, VENTILATING and 
AIR CONDITIONING FUNDAMENTALS 

By W. H. Severns and J. R. Fallows 

This new second edition features completely up-to-date 
material with all the World War II and post-war develop- 
ments included. The chapter order has been rearranged, and 
various other suggestions from users of the first edition 
have been incorporated. 

Three New Chapters 

The problems at the end of each chapter have been 
revised and many new ones have been added. There are 
three entirely new chapters on air conditioning, panel heating, 
and mechanical refrigeration applications to cooling and 
heating. 

Retains Proven Qualities 

Some time-tested qualities are retained from the pre- 
vious edition — such as tnc’care taken to introduce all appa- 
ratus clearly, and all theory concisely . . . the frequent in- 
clusion of typical examples of calculation • . . and the large 
number of sketches of commercial equipment. These quali- 
ties of the first edition are blended with improvements in the 
revision to provide a completely reliable textbook. 

Ready in November 666 pages Prob, $6.50 


MOUSnCAL DESIGNING In ARCHITEGnillE 

By V. O. Knudsan and C. M. Harris. 

Jan. Approx. 414 pages. Prob. $6.00 

ELEMENTARY PILE THEORY 

By H. Soodalc and E. C. Campbell. 

Jan. Approx. 76 pages. 23 illus. Prob. $2.50 

INTRODUCTION to tt» THEORY 
aiMl PROOAOIUTY of STATISTICS 

By N. Arley and K. R. Buch. 

Dec. Approx. 240 pages Ulus. Prob. $4.00 

0JAee WUa^ AaoAd, art fsofe fit 

JOHN WILEY & SONS, Inc., 440 Fourth Am., New York 16, N.Y. 
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Recent tentd. en^ineefUntf con/Ued 


Giesecke — Mitchell — Spencer < 

Technical Drawing, 3rd Edn. 

The new edition of this famous text represents a thorough re- 
vision, with much of the material completely rewritten. 100 
new drawings and illustrations are included, and many illustra- 
tions from the former edition have been redrawn and enlarged. 
Published in August. $4.50 

Bewleyi Alternating-Current 
Machinery 

This new book ])ascs the whole of A-C machine theory on gen- 
eralized equations of voltage and armature reaction. In this 
way the entire field of machinery is unified and simplified. 
The older methods of machine analysis are woven into the text 
so as to conform to present-day usage. Published in Selyfcinbcr. 
$5.25 


Grinters Theory of Modern 
Steel Structures, Vol. I, Rev. Edn. 

In this reorganized and rewritten edition of Volume I, emphasis 
is placed on basic jjrinciples with additional material on loads, 
reactions, shears and moments in beams. The text may be used 
for a course given either simultaneously or following the course 
in the strength of materials. Published in September. $5.00. 
Vol. II — Published in February, 1949. $5.25 

Shrageri Elementary Metallurgy 
and Metallography 

This new book provides a comprehensive treatment of metallurgy 
for an introductory course. It includes the underlying science 
of the structure of metals, as well as the techniques of metal 
processing and the characteristics and uses of the finished prod- 
ucts. Published July 1949. $4.75 

THE MACMILLAN COMPANY 

60 Fifth Avenue, New York 11, N.Y. 
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NEW BOOKS= ^ 

FOR ADOPTION NEXT SEMESTER 

La Joy and Larsen, University of Minnesota 

KINEMATICS AND MECHANISM PROBLEMS 

This workbook has two distinctive attractions: (l) At the beginning 
of each section of problems an example is worked out in detail and 
( 2 ) the instructions pertaining to each problem are printed on the 
problem sheet itself. $2.25 

Carl F. Meyer, Worcester Polytechnic Institute 

ROUTE SURVEYING 

The text has been planned and written to be used with the new- 
type route surveying course in which highways and other forms of 
transportation are emphasized as well as railroads — '*1 have nothing 
but praise for this text.” (Professor Perez, Penn State.) $4.50 

George D. Whitmore, U. S. Geological Survey 

ADVANCED SURVEYING AND MAPPING 

The first new book in the field of geodetic surveying in years! 
Written with all the knowledge and background of a very experienced 
fieldman. This text has met with a most enthusiastic response — 
”This book is by far the finest publication I have seen in this field.” 
(Professor Church, Syracuse University.) $5.00 

T. Townsend Smith, University of Nebraska 

ELECTRICITY — for students of science and engineering 

The result of many years of teaching from notes and mimeographed 
material, this book is an excellent response to the impelling demand 
for a common denominator of physics and electrical engineering 
teaching. $5.00 

J. S. Doolittle, North Carolina State and A. H, Zerban, Penn State 

ENGINEERING THERMODYNAMICS 

The outstanding feature of this textbook is its incentive to student 
understanding of an all-important basic subject. Proof of this fact: 

At one university the students composed a letter to the college 
newspaper expressing their real appreciation of a text which offers 
the fundamentals of thermodynamics in the most understandable 
fashion. $5.00 

INTERNATIONAL TEXTBOOK COMPANY 

SCRANTON 9, PENNSYLVANIA 
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NEW REVISIONS=== 

FOR ADOPTION NEXT SEMESTER 

Clapp and Clark, California Institute of Technology 

ENGINEERINfi MATERUIS AND PROCESSES 

To produce a completely up-to-date book, the authors have included 
many new processes and have rewritten whole sections of the text. 
The book has been entirely reset from cover to cover with the greatest 
changes in the chapters on cooling curves and equilibrium diagrams, 
plastics, castings and joining of metals. SECOND EDITION $5.00 

B. H. Jennings, Northwestern Technological Institute 
and S. /?. Lewis, Consulting Engineer 

AIR CONDITHININD AND REFRIGERATION 

The text has been extensively rewritten to bring its contents in line 
with recent developments and newer technical data, especially the 
chapters on warm-air heating, steam heating, air distribution systems, 
boilers, and combustion equipment. New features include adequate 
material on the heat pump and radiant heating. THIRD EDITION $5.00 

Joseph 6. Tarboux, Cornell University 

INTRODUCTION TO ELECTRIC POWER SYSTEMS 

This very popular textbook is now completely abreast of current 
[data. In a new format, the illustrations and printing are more con- 
ducive to student understanding than ever. REVISED EDITION $4.50 

Harvey F. Girvin, Purdue University 

APPLIED MECHANICS 

As expressed in the Preface, "The author has attempted to produce 
a book which will please the student." Certain sections, notably 
kinematics and kinetics, have been considerably expanded but with 
the chief objective of the book always in view — to give the student 
"a sound understanding of the basic principles without becoming 
lost in unecessary details." Completely reset. SECOND EDITION $4.00 

Warren C. Taylor, Union College 

ELEMENTARY SURVEYING 

The new edition of this textbook includes changes made largely to 
effect even greater clarity of presentation, but there are also 30 
additional pages of new material so that the text can now be effec- 
tively used for basic surveying courses as well as for those offered 
to non-civils. . SECOND EDITION $2.50 

INTERNATIONAL TEXTBOOK COMPANY 

SCRANTON 9, PENNSYLVANIA 
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HEAT POWER FUNDAMENTALS 

By Carroll M. Leonard, Oklahoma Agricultural and 
Mechanical College, and Vladimir L. Maleev, University 
of Southern California. Exceptional clarity is obtained in 
the logical sequence of material. Treats steam power plants, 
gas engines, gas turbines, and mechanical refrigeration 
plants. Flow diagrams and schematic illustrations are es- 
pecially useful in analyzing processes and cycles, and in the 
solution of problems. 596 pages, 337 illustrations, S5.75. 


PRINCIPLES OF AIRCRAFT 
PROPULSION MACHINERY 

By Israel Katz, Cornell University. This important now 
text supplies an up- jO-date and well balanced treatment of 
aircraft piston engines and gas turbines. A wealth of per- 
tinent photographs, charts, curves, tables, and diagrams 
taken from industrial i)ractice and research graphically illus- 
trate the text. 480 pages, 242 illustrations, $6.50. 


Omfionteuti Receni &oah4> . . . 

Steam Turbine Theory and Practice 

By W. J. Kearton. Fifth Edition. '*A sound standard 
work . . . specially useful for students.'' — Institute of Marine 
Engineers^ Notices. 640 pp., $6.00. 1948. 

Fueis and Lubricating Oiis 

By B. Pugh and J. M. A. Court. Elementary treatment of 
the subject for internal-combustion engines. Includes chem- 
istry, derivation, ratings, tests. 169 pp., $3.50. 1949. 

Mechanics of Petrol & Diesel Engines 

By A. W. Judge. Fourth Edition. Vol. I of Automobile and 
Aircraft Engines. This new edition of a standard work contains 
many new sections, covering vibrations, mountings, balancing, 
valve cams, torque, etc. 307 pp., $6.00. 1947. 


^ 04 € OM uuUterl de^ul ^acamUHotUut obfumA 


PITMAN 


PUBLISHING CORPORATION 

2 W. 46th St., New York 19 
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Pi4MuJied in Sepiemben, — ■ 

ELEMENTARY STRESS 
ANALYSIS 

Uy Phillip E. Soneson, Purdue University. You will 
find exceptional clarity in the treatment of stress analy- 
sis as balancing of forces and nioments. A valuable 
feature is the accurate and up-to-date treat ment of wind 
loads, based on latest research data, and an exceptional 
chapter on highway bridges. “The author has used a 
refreshing approach.” — Professor W. II. Lohr, Head of 
Civil Engineering Department, Lafayette College. .‘^52 
pp., 285 illustrations, $5.00. 

4 ^ MetaMu/ufl^ gmA RnKfineenA . • . 


Modern Metallurgy for Engineers 

By Frank T. Sisco. Second I^dition. Pubiished only last 
year, this new edition has already become the undisputed leader 
in its field. 499 pp., $5.00. 1948. 


Hardenability and Steel Selection 

By Walter Crafts and John li. Lamont. Hecently pul)lished, 
this text is the first adequate exposition of the new theories and 
])racticcs in treatment and selection of ste<4. 279 pp., $5.50. 
1949. 


Welding Fundamentals 

By 11. P. Rigsjiy. A textbook for the eiigineerijig student em- 
phasizing princi])les rather than technique. Treats equipment, 
welding gases, rods, fluxes, types of joints, testing. 178 pp., 
$2.75. 1948. 


a/M itutUed ta iend o Of aJ t d 




PUBLISHING CORPORATION 

2 W. 45th St., New York 19 


ELEMENTARY 

ENGINEERING MECHANICS 

By CHARLES O. HARRIS, Michigan Slate College 


T ins bcMik provides niutcrial for a ImKic course in Engineering 
Mcehiinies, rather than one that is closely related to one 
particular branch of engineering. The t(;xt is presented with 
the point of view that there are two primary objectives in 
the teaching of Engino<;ring Mechanics: 1) to present the principles of 
mechanics 1o the student and heli) him acquire the ability to apply 
them; 2) to develop the anulytit;al ability and power df reasoning of 
the student. I'he organization of rnat<;rial is novel in numy respects. 
The theme of general methofls rather than special cases is empha- 
sized so that the student may gain a clearer understanding of the 
general principles of mechanics and develop a greater power and re- 
liability in applying them. 

CtueuHaeUi. oh. iUe ^oAAiS. taxi — 

“T/ie book has all the standard information that belongs in a good text 
in mechanics and in addition^ it is arranged in a number of places in 
a novel and more efficient manner.^* 

In general, I can say that I like it very much and it impressed me as 
being about the Itest of the recent texts that I have seen. I like its gen- 
eral approach ... I also like particularly the handling of the basic ma- 
terial on velocity and acceleration with its emphasis on fundamental 
principles and avoidance of the trick methods some authors like to 
present.*' 

^’‘lie has made guile general use of the frec-body diagram, which is 
highly desirable." 

"I am particularly pleased with the large number of illustrations which 
have been worked out in detail for the student. The selection of prob- 
lems and the general presentation seem excellent. I believe that the book 
will be highly teachable." 

^s^i5 pages, 69i illustrations, $5.00 
A volume of a Series in Engineering Mecdianics 


THE RONALD PRESS COMPANY 


IS F.isl 


New York 10 
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A fAociieal Intfuulueio^ imtU 
(o4M 650 

MECHANICS OF MATERIALS 

fly GLENN MURPHY, Imoa State College 

A TEXT desif^iicd for tlu; slaiidnrd iiridurf^radiiiiU: cx>urse in 
Mechanics of Materials, Strength of Materials, or Resis- 
tance of Materials. The principles of the behavior of ma- 
terials under load are presented to form the basis of appli- 
(uitioii in all branches of enKmeerinK- Developed in a department 
of "riieoretical and /Vpplied Mechanics, the volume contains a wide 
selection ol (Examples and problems drawn from many fields of 
engineering. 

Over 650 problems are included which have bisMi S4‘le.(‘l.ed from 
a wide variety of <Higineering situations. These probU'iiis n?pres(5nt 
a wide range of difliculty'and indicate the appli(‘abilil,y of mechanics 
of matiTials to analysis in design. 

Go4fUMM§ttA> ie>xi — 

“One oj my requirenienls for a good btfok is that it supply the student 
with an abundanjce of good problems. This book does just fhaf^ with a 
variety of iwer (i50 problems, and the answers to half of them. The ex- 
planations, derivations, and illustraiions are good and I think that in 
writing the book, Murphy has lived up to his e.slablished reputation.'' 

“/ liked the lucid explanations on fundamental theoretical guestions 
. . . also the chapters on joints and connections and fixtures." 

“/ think Professor Murphy has done a Jirst-cla.ss job. The exptana- 
tians seem concise and clear." 

“/ like the format of the bwfk, the clear-cul drawings in (he text and in 
the problem lists." 

310 pages, 262 illustrations, 10 tables, $4.50 
A volume of a Series in Engineering Mechanics 


The Ronaid Press Company 

15 P.isl T6th SI rod Now York 10 N V 
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AIRCRAFT STRUCTURES 

By David J. Picicry, The I*ennsylvaiiia State College. In press 

An undergrad Ucite text for students of Ac'ronautical Engineering which places 
emphasis on structural principles. Assumes a knowledge of engineering me- 
chanics and mathematics through calculus. 



ENGINEERING SUPERSONIC AERODYNAMICS 

By E. Arthur Bonnicy, The Johns Hopkins University. In press 

This introductory text for college seniors and first year graduate students 
presents only the practical applu'd iniorination necessary for understanding 
the subject and the essentials lor designing, and loi j>redicting the performance 
of su])ersonic aircraft 


FOURIER METHODS 

By Philip Er.vnklin, Mass.u'hiisetts InslitiUe of 'I'eclmology. In press 

A relatively brief text, covering a variety of mathematical techmciues for engi- 
neering students at the senioi and first-y<*ar graduate level. It will Ik* I'sirecially 
useful to electrical engineer ing stiidc'nts. 


FREQUENCY MODULATED RADAR 

By David G. C. I-uck, RCA Laboratories. 466 pagi*s, $4.00 

Presents adequate theory by the use of simph* concei)ts. (xives the student an 
understanding of the principles and possibilities ol E-M radar in an over-all 
treatment of the subject. 


APPLIED HYDROLOGY 

By Ray K. Linslky. Jr., Max A. Kohlkr, and Joskph L. II. Pauliius, 
all of the U. S. Weather Bureau. McGraw-Hill Series in Civil lingineering. 
689 pages, $8.50 

Meets the need for a reference book which deals with the factors governing 
the movement of water in all its phases through the hydrologic cycle. Explains 
the fundamental relations involved in hydrologic phenomena, and the develop- 
ment of techniques in computing and forecasting streainfiow, snowmelt, evap- 
oration, etc. 


LAYOUT PLANNING TECHNIQUES 

By John R. Immer, University of Minnesota. McGraw-Hill Industrial 
Organization and Management Series. In press 

A thorough treatment of the basic principles of production flow and layout, 
methods for solving problems, and layout planning techniques. Examples of 
layout from manufacturing concerns, offices, stores, and farms are used as 
illustrations. 


Send for copies on approval 


^ McGRAW-HILL BOOK COMPANY, Inc. 

■ 330 Wait 42nd Strant Nnw York 18, N. V, 


. . .piam McGRAW-HILL- 

TRANSFORMER PRINCIPLES AND PRACTICE 

By J-^B. Gibbs, Wcstinghouse Klectric and Manufacturing Co. Second 
edition. Westinghouse-McGraw-Hill Series. 236 pages. $3.50 

thorough revision of a well-known book on Iransfonner principles. Material 
has been brought up to date and iiiucii new material and many new illustrations 
have been added. 


BASIC TELEVISION. Principles and Servicing 

By Bernard Orob, RCA Institute. pages, textbook edition, $5.00 

Presents a comprehensive course in television leceivers and transmitters for 
the beginning student, jiresenting a simple, practical description of television 
circuits and techniciues, which are complete and accurate. 


MANUFACTURING ANALYSIS 

By Richard F. Kipers, Rochester Institute of Technology. 452 pages, 
$5.00 

Studies the methods, equipment and tooling used for producing various types 
of work on a production Ijasis. Covers inspection procedure, cciLiipment for 
quality control, assembly methods, materials handling equiiiment, etc. 

REFRACTORIES 

By F. II. Norton, Massachusetts Institute of Technology. Third edition. 
782 pages. $8.50 

A complete revision covering manulacture, testing, and use of refractories, 
showing modern stand.irds and practice in all aspects of ihe industry. New 
material includes refractories for jet propulsion, non-plastic casting, hot press- 
ing, etc. 


OIL BURNERS 

By K. Steiner, C. Hoffberger Co. Second edition. 502 pages, $6.50 

A complete revision covciiiig the characteristics, specifications, combustion, 
and handling of fuel oils, and considering domestic, commercial, and industrial 
applications of oil burners. All material has been brought up to date. 


PUMP QUESTION AND ANSWERS 

By Roy Carter, Igor J. Karassik and Elliot F. Wright, all of the 
Worthington Pump and Machinery Corp. 346 pages. $5.00 

Covers, in question and answer form, the construction, application, operation, 
installation and maintenance of pumps. Deals with centrifugal, vertical tur- 
bine, regenerative, rotary and reciprocating pumps. 


Send for copies on approval 

McGRAW-HILL BOOK COMPANY, Inc. 

330 Wmt 42nd Strnnt Nnw York 18, N. Y. 
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UIILEY 

ACOUSTIC MEASUREMENTS 

By L. L. Bsranak. Covers entire field of acoustics including measuring 
techniques, apparatus, alternate methods for accomplishing electw 
acoustic measurements. Och. 914 pages. Ulus. $7.00 

AIRPLANE PERFORMANCE, STABILITY, and CONTROL 

By C. D. Parlcini and R. E. Hag*. Elements of applied aerodynamics 
concerning airplane design. Covers propulsion characteristics, per- 
formance methods, drag estimation at very high speeds. OcA. 492 
pages. 325 Ulus. $7.00 

THE PROTECTION OF TRANSMISSION SYSTEMS 
AGAINST LIGHTNING 

By W. W. Lewis. All important data about. lightning is assembled and 
applied to the design and protection of transmission lines. One of a 
series written in the interest of the General Electric Advanced Engineer- 
ing Program. Ready in Jan. Approx. 420 pages. Prob. $7.50 

APPLIED EXPERIMENTAL PSYCHOLOGY: 

Human Factors in Engineering Design 

By A. Chapanis, W. R. Garner, and C. T. Morgan. Shows how the dis- 
coveries of experimental psychology can be applied to engineering design 
problems. One of the WILEY PUBLICATIONS IN PSYCHOLOGY, 
Herbert S. Langfeld, Advisory Editor. Oct. 434 pages, tgO Ulus. 
$4.50 

HYDROELECTRIC HANDBOOK 

By W. P. Creager and J. D. JusLin. A compendium of all phases of 
modern hydroelectric practice. Revised edition brought up to date 
with much additional data. 2nd Ed., Dec. Approx, i 1 3b pages. bOO 
Ulus. Prob. $15.00 

GIANT BRAINS or Machines Thai Think 

By E. C. B»rk«Uy. A thorough, expert account of large-scale mechanical 
computers: their construction, operation, capabilities, and future possi- 
bilities. Nov. Approx. 234 pages. Ulus. $4.00 

ENGINEERS' DICTIONARY: 

SPANISH-ENGLISH and ENGLISH-SPANISH 

By L. A. Robb. Expanded second edition' includes about 75,000 terms 
used in civil, mechanical, and electrical engineering, as well as many 
terms from related fields. 2nd Ed., Nov. bb4 pages. $12.50 

Otkofi WlUrf iao J U o«s / 

JOHN WILEY & SONS, Inc., 4404tliAv«.,NewY0fl(16,N.Y. 
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Editorial — Counselling Engineering Students 

By HENRY IF. ARMSBY 

Vice President of the Society and Specialist in Engineering Education, 

TI, S. Office of Education 


The situation in which the engineering 
colleges find themselves at the present 
time calls for greater attention to pro- 
grams of guidance and counselling than 
they have received from engineering edu- 
cators in the past. A.S.E.E. might well 
take the lead in this important activity, 
especially in the Sections and Branches, 
which are closer to the problem than is 
the National Society. 

It seems evident that for at least some 
years to come engineering graduates will 
face much keener competition than has 
been the case in recent years, and they 
may even be seeking admission to an 
overcrowded profession. Fairness to our 
students, present and future, demands 
that they be adequately informed as to 
the requirements of the engineering pro- 
fession, and the employment opportuni- 
ties in it. They should also be advised 
of the factors tending to increase the na- 
tion’s needs for well-trained engineers, 
which were discussed in the report of the 
A.S.E.E. Manpower Committee, and of 
the great demands and opportunities for 
gpraduates of good technical institute 
courses, which have been pointed out in 
numerous surveys and reports. They 
should be further advised of the well 
known fact that engineering education 
has great value as general education and 
forms a good foundation for work in 
many professions other than engineer- 
ing. 

In view of this latter fact, it is improb- 
able that engineering schools in general 
will impose rigid limitations on enroll- 
ments in accordance with local or na- 


tional needs for graduate engineers. 
However, it is highly important that they 
make every effort to insure that the edu- 
cation they give their students shall bo as 
effective as possible, by making certain 
that they arc devoting their energies and 
their funds to those students who can 
best profit from them. 

Every effort should be made to identify 
through aptitude and achievement testing 
programs in the high schools those stu- 
dents who have the aptitudes and abili- 
ties which will qualify them to be suc- 
cessful engineers and scientists, and also 
to identify those who would profit more 
by a good technical institute training 
than by attempting a four-year college 
course in engineering or science. This 
should be done early enough in the high 
school course to give students an oppor- 
tunity to adjust their high school courses 
to their future plans. Efforts should be 
made to encourage the well-qualified stu- 
dents to continue their education beyond 
high school, and should be accompanied 
by some form of help for those who need 
help, financial or otherwise, to achieve 
their ends. 

This program will call for close co- 
operation of the engineering schools with 
each other and with high school authori- 
ties, such as has been the objective of 
the A.S.E.E. Committee on Secondary 
Schools ever since its establishment. 
Probably the program can best be 
promoted by visits to high schools by 
representatives of the engineering col- 
leges and the engineering profession, pro- 
vided the activities of these visitors are 
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directed toward genuine guidance rather 
than j)ropaganda for individual institu- 
tions. 

The college admission process should 
include an ade(][uatc testing program, 
such as has been advocated by the 
E.C.IM). (hmnnittee on Selection and 
Guidance, a i)rogram sulUciontly com- 
prehensivt* to insure that those students 
actually admitted are well qualified to 
profit by the work of an engineering 
school. Al‘t(*r admission to college a 
well thought out counseling program 
should be in effect to determine which 
students are most likely to succeed in the 
various functional divisions of* engineer- 
ing such as construction, research, de- 
sign, teaching, etc. Consistent efforts 
should be made to furnish opportunities 
lor students to confer with practicing 
engineers, resea rc.h workers, teachers, etc., 
as additional means of guiding each stu- 
dent into the woi-k for which he is best 
adapted. If possible, curri<‘ula should 
be modified to fit the needs of these vari- 
ous groups and at least those students 
qualified for r(‘soarch and teaching 
should be encouraged in every possible 
w'ay to continue their education beyond 
the bacheloi'\s degree. 

The counselling program should not be 
limited merely to vocational guidance, but 


should also include counselling on psy- 
chological, emotional, and social prob- 
lems, which are experienced not only by 
the maladjusted, but to some extent by 
all students. Scholastic failures are 
often due to unsolved social problems or 
to emotional upsets rather than to men- 
tal or physical disability. Students 
must learn that we have to live with 
differences — differences in religion, in 
cultural background, in economic and po- 
litical backgrounds —and that we must 
learn to cooperate with those whom we 
do not like as well as with those whom 
we do like. 

Engineering teachers can make valu- 
able contributions tp all the phases of 
counselling incntioncd above. In fact, 
counselling should not and cannot be con- 
fined to the Office of an official counsellor, 
but is constantly going on through the 
students^ person-to-person relationships 
at home, on the campus, and in the class- 
room, and every teacher is, consciously 
or unconsciously, a counsellor for his 
students. 

There is need for all engineering teach- 
ers to ap])reciate the value to the students 
and to society of a well rounded program 
of counselling, and their own important 
part in it. 
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Pre-Collegc-Entrance Orientation in Engineering 

liy U E. ORINTP]R 

Research Professor of Civtl Engineerintf and Mechanics, 

Illinois Institule of Technology 


Synopsis 

It is here suggested that the period 
between acceptanee of a student into a 
eollegc of engineei’ing and liis final reg- 
istration therein be used on a part-time 
basis as a period for certain orientation 
readings and refresher studies. A week 
or more of this period, which is com- 
monly at least two months in hmgth, 
could be taken over by the engineering 
*'ollege either for required reading result- 
ing in a formal report or for informal 
recommended reading and study. No 
equivalent amount of tiiiio seems available 
in the freshman year. 

Orientation and llcfresher Courses 

Over the past two decades orientation 
programs for freshman engineers have 
developed and waned in sympathy with 
other pressures that have grown uj) 
within the borders of our engineering 
curricula. No doubt the great i)ressurc 
for growth of the humanistic-social stem 
of the curriculum has had its influence in 
reducing formal orientation courses in 
the freshman year. Whether the orien- 
tation plan of a given institution involves 
inspirational lectures, assigned readings 
or problem Avork, time must be used to 
make the plan successful. The arrange- 
ment of two or three days at registration 
for a few lectures and an inspection of 
the Campus has its merit in orienting the 
student to his new environment, but it 
serves only a minor function in broaden- 
ing his useful knowledge of the engineer- 
ing profession. 


A related activity that finds little at- 
tention within the formal curriculum of 
the freshman y(nir is a planned refresher 
of critical high scliool studies. When 
veterans began to i-etiii-n in J945 there 
was groat empliasis immediately upon 
refresher course's. It was the common 
observation that veterans j)ro(ited by 
.such studies, and no doubt many were 
thus sav(»d from (‘arly failure in rc'gular 
courses. As tlie veteran.s began to be 
replaced Avith recent high school gradu- 
ates, refreslier course's disaj^peared. 
However, it seems piobable that the 
lower one-third of present freshmen need 
refresher Avork iully as much as the 
A’^eterans of 1945. The percentage of 
failures in mathematics, chemistry, phys- 
ics and mechanics during the freshman 
and sophomore years testifies forcefully 
to inadequate preparation. 

Within the present framework of four- 
year curricula little is likely to be done 
about formal orientation or refresher 
courses. Students Avho are obAdously de- 
ficient in mathematics arc often given 
additional hours of instructor contact 
for the standard credit in freshman 
mathematics, but the average student 
starts his study of college algebra after 
a two-year lapse of mathematical think- 
ing. It is easily observed that incapac- 
ity to make the transition from high 
school to college during the first six w^eeks 
results in a frustration that is never 
overcome by many students. The result 
is probably unnecessary failures and an 
increased percentage of students who de- 
velop a *‘get-by” aUitude. 
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Before the -war relatively few of our 
institutions accepted their students be- 
fore early fall. Now it has become com- 
mon to require applications in the spring 
or early summer. No doubt there will be 
some retrogression in this regard as ap- 
plications reduce, but procedures once 
established tend to maintain themselves. 
Hence, for large numbers of students ad- 
mitted to our engineering colleges a 
period of two to four months will con- 
tinue to occur between admission and 
final registration. This then is the only 
free period available for orientation and 
refresher reading and study. As yet we 
have made no formal attempt to capital- 
ize upon the use of this time. 

Pre-Collpge-Fjutrance Reading 

The question proposed is whether the 
period of collegiate influence upon the 
student might not be moved backward to 
the date of college acceptance by sug- 
gested or even required readings of an 
orientation and n^fresher nature. Could 
not the study of a single book or even a 
few selected chapters be made to provide 
a useful transition into the engineering 
collegiate world? It is of no moment 
that the ideal text ln.^y not be available 
for immediate adoption. Several useful 
books do exist, and others will quickly 
appear as soon as a demand for their use 
becomes evident. Some institutions might 
wish to provide without charge mimeo- 
graphed notes with suggested orientation 
readings readily available in any library 
and with problems to test the student^s 
need for refresher studies in suggested 
textbooks. 

A general outline of reading or study 
that the wTiter believes would be of 
benefit to essentially all students accepted 
for entrance into a college of engineer- 
ing would be as follows. (1) An expla- 
nation of the kinds of work performed 


by engineers, scientists and technicians as 
a background for formation of a choice 
of vocational objective. Information 
could well be included here covering cer- 
tain professional attitudes thart; need to be 
instilled. (2) A review of high school 
mathematics through the medium of 
problem solution of an elementary tech- 
nical nature. (3) Sufficient material to 
teach the language of chemistry and an 
insight into the meaning of the chemi- 
cal equation. (4) At least an expla- 
nation of why technical drawing is con- 
sidered the language of engineering. 
(5) Some elementary insight into prob- 
lems of electricity, heat and mechanics 
Avith the purpose of creating interest in 
the later study of physics. 

For most students only a part of these 
five objectives could be accomplished be- 
tween college acceptance and registra- 
tion. But, if no more were achieved 
than to get the student to spend a dozen 
hours on orientation reading and an 
equal period in reviewing mathematics, 
the results would be significant. Surely 
all students could be expected to give at 
least one week to such pre-entrance 
reading. 

Conclusion 

After looking objectively at this pro- 
gram one may well Avonder why institu- 
tions have taken little active responsi- 
bility for encouraging students to prepare 
in this manner for college entrance. 
Considering our clear responsibility for 
doing everything possible to aid students 
in having a successful college experi- 
ence it appears that this pre-college-en- 
trance period of orientation and re- 
fresher study needs to be capitalized. 
To be most effective this program should 
be organized as a regular extension 
service. But useful results could no 
doubt be achieved on a more informal 
basis of recommended reading. 



Engineering Literature and its Role in 
Pan-American Development * 

By EDWARD P. HAMILTON 
President, John Wiley 4’* Sons, Inc., New York 


In my talk to you today, I shall keep 
before me three related points of view: 
first, that of an engineer, because I was 
once in engineering; second, that of a 
person concerned with education; third, 
that of an individual, deeply interested in 
the technical and intellectual cooperation 
of all of the Americas. 

Our meeting here in Brazil can also be 
said to have the same three related points 
of view. As engineers, we are extreriiely 
interested in the interchange of our own 
specialized knowledge. But we arc also 
interested in extending our knowledge, 
both to our own colleagues in the coun- 
tries we represent and to the engineers 
and scientists of future generations whom 
we shall have to educate. And naturally, 
we arc here to foster and nurture unity 
which exists among us as engineers of a 
single geographical area: the American 
hemisphere. 

This First Pan-American Engineering 
Congress, arranged by the South Ameri- 
can Union of Engineering Associations, 
gives us therefore the opportunity to ex- 
plore some of the engineering and the 
educational factors contributing to the 
progress and development of the Ameri- 
can nations. The officials who have done 
such excellent work in organizing the 
Congress are to be congratulated for the 
results of their efforts. I am deeply 
grateful for the opportunity j;o be here 
and to express a few of my own thoughts 
on the influence and importance of teoh- 

1 Presented at the First Pan-American 
Engineering Congress, Quitandinha, Brazil, 
July 20, 1949. 


iiical book publishing in Pan-American 
development. 

As we well realize, science and engineer- 
ing today have no national boundaries. 
We engineers, throughout the Americas, 
and throughout most of the rest of the 
world, are all striving toward the same 
goal. Our role is one of in ter- American 
cooperation in order to ensure that science 
and technology arc developed to their full- 
est degrees with the aim of making the 
world a progressively better place to live 
in. Wc must not, engrossed as we are 
in the problems of our own professions 
and specialties, lose perspective and forget 
the necessity and importance of scientific 
interdependence among our nations if 
the full potential of technological advance 
is to be exploited for the peace, well-be- 
ing, and security of new generations. 
We must emphasize the inter-American 
function in all our activity: in our own 
professions and work, in teaching the 
young people who will follow us, and in 
writing about scientific and technical 
achievement in the now internationally- 
circulated technical periodicals and books. 

Scientists and engineers on the whole 
ore among the most ardent proponents of 
the free and unrestricted communication 
of ideas to contemporaries in other lands 
and on other continents. As I see it, there 
is no better means for inter-American 
technical cooperation than through the 
interchange of scientific thought. Emi- 
nent authorities in science and engineer- 
ing in our age are not concentrated in 
any one country or group of countries as 
they have been in the past. They are 
found everywhere. 
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No matter what our native tongue, our 
background, our discipline, our national 
activities, we do speak the same language 
of science and technology. Our mathe> 
matical formulas and our physical laws 
arc the same, even though in certain cases 
our nomenclatures are not alike. This is 
fortunate and must serve* as a basis for in- 
itiating and continuing our hemispheric 
and world-wide relationshi]). 

7 n t or- Contiu v ntal (-no pe ra i io n 

Of course, international cooperation re- 
sults fror)! and is hastened by wartime 
ne*eessity. Rut there is certainly no rea- 
son why science and technology should not 
cross national boundary lines in the prac- 
tice of pence. 

Ry lack of contact with colleagues in 
other countric's, we hav(i deprived our- 
selves occasionally in the past of some of 
the stimulus needed by science to i)rogress 
further. On the other hand, by making 
international contacts, as we are doing at 
this meeting and as we shall do at future 
meetings of engineers throughout the 
world, we can actually hel|) to make sci- 
ence and technology the dominant forces 
they should be. 

h’or fear of creating the impression that 
we Americans have not be(*n successful in 
our efforts to bring about inter-American 
cooperation in technical and scientific 
areas, I should like to mention certain 
activities which indi('ate that wo have 
already made definite progress. 

First — International meetings such as 
the great one we are attending today. 
Others especially worthy of mention are 
the Pan-American Mining Oongress, the 
In ter- American Congress of Sanitary 
Engineers, the Sixth Pan-American 
Architectural Congress, the South Ameri- 
can Congresses of Chemists, the fourth 
one of which I attended in Chile last year, 
which included chemists and chemical 
engineers from a number of countries out- 
side of the South Americcin Continent. 

Second — The interchange of informa- 
tion between such great research institu- 
tions as the Institute de Pesquisas 
Tecnoldgicas at Sao Paulo, the Institute 


Nacional de Teciiologia at Rio, and In- 
stitute de Tecnologia Industrial at Belo 
Horizonte, with similar centers in other 
countries. 

Third — The interchange of professors 
and of students between our countries. 

Fourth — The Pan- American Union 
which, especially in recent years, has de- 
voted more attemtion to the joint applica- 
tion of scientific and technical resources 
to the solution of those problems limiting 
human welfare. 

And from my own country there are 
the excellent journals Ingenieria Inter- 
nacionnl Consti’uccidn and Industria pub- 
lished by McCraw-Hill Publishing Com- 
pany. 

The publication ‘'of Adelantos do In- 
genie ria, resulting from the combined 
efforts of the Engineers Joint CounciPs 
(.Commission on Latin America and the Na- 
tional Research Council. 

The Research Council Ribliography of 
Scientific, Medical and Technical Rooks 
of the IT. S. A., volume two of which, 
covering books issued from 1945 through 
1948, is now, I believe, in the printers' 
hands. 

Also tin; Quarterly Book List of our 
Library of Congress. 

Mention should also be made of the ex- 
cellent work of the Inter-American Com- 
mittee on Scientific Publication which has 
e.stjiblished a program for regular publi- 
cation in leading North American jour- 
nals of outstanding papers by Latin 
American scientists and technical men. 

Coming to the subject of technical 
books, I think that it will be acknowledged 
that their interchange between our coun- 
tries has a profound effect in the interna- 
tionalization of technology and science. 
All you engineers who are here today rec- 
ognize their value. 

You were taught from them; you are 
teaching the next generation with tech- 
nical books. Books are your professional 
tools, and reflect your progress and 
achievements. The distribution of such 
books as we are spG;g,king about — and 
naturally other printed technological in- 
formation — has hastened the spread of 
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science and technology in a way that can 
hardly be matched by any other form of 
communication. Scientific developiiionts 
liave been followed almost immediately 
arid invariably by books presenting 
tli(‘ory, techniciues, applications, and re- 
lated matters. Today the enginem- must 
not be any less practical than he was in 
the early days, when, as an example, the 
railroads wei-e in their infancy. Now he 
must have in addition a sound theoretical 
knowledge. I might observe here that I 
liave been impressed by the excellent 
working knowledge of higher mathe- 
matics among South American engineers 
of my ac(piaintanc.c. Engineers also 
prolit from a working kimwledge of other 
bi-anches of science, perhaps chemistry 
and biologj", depending on their own 
specializations. 

Hcviewdng the history of technical book 
imblishing — apart from purely scicnfcilic 
works, some of which appeared as early as 
*^he 17th century- —we see the beginnings 
in the late 18tli centu?-y and the early days 
of the 19th. The evolution of forma! 
technical literature has been gradual, al- 
though with occasional bursts of speed, 
particularly during wars. Tracing its de- 
velopment in the history of my own com- 
pany, I find that we published some 
semi-technical books as early as 1815 and 
1819. 

Early Bool's Used Widely 

Afany of the early technical books ])ub- 
lished in the U.S.A. were famous and 
widely used throughout the Americas. 
Such works as Drinker^s “Tunneling,” 
Wellington’s “Economic Theory of the 
Location of Railways,” Whipple’s “Art of 
Bridge Building,” the first two published 
by my firm and the third by the D. Van 
Nostrand Company, and the Trautwine 
civil engineering books, all published in 
the ’70s and ’80s, were well known by an 
older generation of engineers in all our 
countries. 

From these early days on, there devel- 
oped a great North American technical 
literature, but up until World War II, 
Latin American engineers, from what I 


have been told, did not depend upon it to 
the extent that they did on books from 
(lermany, France, Italy, and Spain. The 
Spanish inihlications, however, were 
largely translations from German or Brit- 
ish books. From 1940 on through the war 
Latin American countries, perforce, 
turned to North America for their m- 
ported books. 1 emi)hasize the word 
“imported” because a Latin American 
technical and scientific literature is de- 
veloping and in tin* future with its many 
able engineei's and scientists is certain to 
grow. Just as one example of an excel- 
lent book from this continent 1 might 
mention the book on hydraulic, engineer- 
ing by Professor Dominguez Solar of 
Chile. 

Looking around tin* bookshoi)s of some 
of the capital cities of this continent one 
is impressed with the many splendid tech- 
nical books originating in many countries; 
in other words, no country has a monop- 
oly on technical books, any more than 
they have on able engim'crs or scientists. 

Going back a little, up to the time of 
World War 1, books of an advanced tech- 
nical or scientific nature were rarely pub- 
lished in most of the countries of this 
hejnisj)here, chiefly because of the limited 
markets for them. This situation was 
especially true in the United States, where 
we publishers seemed to have been largely 
concerned with books at the undergradu- 
ate level. However, as a result of World 
War I, there wer(i developments which 
ha.stened technological advance and the 
consecpient need for more books dealing 
with specialized areas of science. Even 
then there were many gaps in the scien- 
tific literature in the United States and 
Great Britain which were left to other 
countries to fill, notably Germany and 
France, if indeed they were filled at all. 

With the advent of World War II, en- 
gineers and scientists were faced with 
many new problems of staggering pro- 
portions — new direction-finding appara- 
tus, higher-speed engines, construction of 
artificial harbors, the atomic bomb, and 
countless others. When peace came, 
publishers realized that we had to work 
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fast to keep up with new scientific de- 
velopments. These efforts have led to in- 
vestigation and publication in areas either 
completely new or undeveloped so far as 
the literature is concerned. 

Unit Standardization Urged 

The demand for these new books, in 
fact for all books, has been great in this 
post-war period, but there arc difficulties 
that stand in the way of freer distribu- 
tion from country to country. 

First of all, there is the language bar- 
rier. Although a good many of us are fa- 
miliar with each other’s language, the ma- 
jority of us are negligent in learning 
Spanish, Portuguese, English, or whatever 
language is required so that we can use 
technical books of foreign origin profit- 
ably and proficiently. We are, it is true, 
having our important scientific works 
translated into each other’s languages, 
but there arc problems which limit ex- 
tensive translation programs, among the 
most difficult of which to overcome is that 
of costs. The cost problem is especially 
prohibitive in the conversion of English 
units into the corresponding metric units, 
and vice versa. It is my most earnest 
hope, if 1 may interject a slightly differ- 
ent thought at this time, that we will see 
in the near future a universal standardi- 
zation of units, symbols, definitions, tab- 
ular and formular data and scientific 
nomenclature. 

Another difficulty is the economic prob- 
lem which prevents booksellers from 
freely importing books which are greatly 


needed. This difficulty is, unfortunately, 
likely to continue until the world’s fi- 
nances are straightened out. 

Related closely to this difficulty is the 
problem of costs of publishing 1)Ooks to- 
day. The technical book by its very na- 
ture is much more costly than, for ex- 
ample, a novel, but all costs of book 
production have risen nearly 100 per cent 
in the past few years, and were it not for 
the greater demand for technical books 
since the war, their selling prices would 
have to be even higher than they are to- 
day. The publishers are making every 
effort to reduce costs. 

Several new and highly original meth- 
ods of book composition are now in proc- 
ess of development. One in particular in 
an experimental stage is being partly 
financed by the publishing houses. It is 
to be hoped that these methods will result 
in the reduction of costs and consequently 
of the selling prices of books. 

In conclusion, I would like to say that I 
am sure that the engineering and scientific 
publishers are conscious of their responsi- 
bilities to the world of engineering and 
science. In preserving and in sharing 
technical knowledge, we can promote the 
kind of intellectual cooperation between 
scientists and engineers that is so neces- 
sary to the full development of the Pan- 
American world. All of us have much to 
gain from this development. We shall 
not only benefit our individual countries 
but we shall also help largely to make the 
entire free world one which secs peace and 
the well-being of all people as its ultimate 
goal. 
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Value Judgments in Professional Education ‘ 

By BOBERT E. DOHERTY 
President of Carvetfie hisUiute of Trrhnoloffif 


Education for the professions has been 
trying to catch up with the growing de'- 
niands of the times. It has of course 
made seven-league progress from the days 
when the ‘‘curriculum” for would-be 
doctors and lawyers was an office ap- 
prenticeship with reading and janitorial 
duties, and for engineers merely an ap- 
prenticeship in the shop or field and the 
drafting room. But along with the prog- 
ress in professional education has cotne 
even faster changes in the social struc- 
ture, spurred on by new developments in 
<4cience and technology. The speed of 
these developments has been so bewilder- 
ing that one has even heard serious pro- 
posals for a moratorium on science and 
technology! The demands of the times 
have always kept ahead of education in 
the professions, and they are far ahead 
now. 

One responsibility that no profession 
has adequately coped with has now as- 
sumed frightening importance. To what 
ends will professional men direct their 
energies and abilities ? In our demo- 
cratic country, where the people handle 
their own affairs, an intelligent answer 
to this question is mandatory, and the 
answer turns on a sense of values, espe- 
cially the values by which professional 
men live and work. In view of atomic 
energy the question may, at the moment 
and on the surface, appear especially 
urgent in engineering and sdence; but 
this new development has merely thrown 
the spotlight on one side of a general 
problem which affects all professional 

1 Address given at dedication exercises at 
the University of Illinois. 


education fundamentally. And I wish 
to urge attention to this general problem. 

Fundamental Pallern of National Life 
Depends Upon Value Judgments 

Let me begin by stating a general 
thesis from which my thoughts regarding 
this particular matter stem. Under the 
American system, professional men 
largely set the fundamental pattern of 
national life. The character of that pat- 
tern depends not alone upon their tech- 
nical ability, nor yet upon whatever 
ability they may have in dealing with 
human and social situations; it also de- 
pends — depends critically — upon their 
attitudes, upon the way they look at 
things. Those attitudes have some of 
their principal roots in value judgments; 
and these judgments, in turn, depend 
critically — or perhaps I should say can 
depend critically — ^upon education. There- 
fore any program for the development of 
a professional man, must recognize this 
fact or else fall far short of what I be- 
lieve is now required for an enduring 
America. In other words, the ends 
toward which abilities are used are just 
as important in determining the outcome 
in national life and individual life as the 
abilities themselves, and those ends are 
determined when values are adopted. 
Hence recognition of the critical role of 
value judgments and therefore of the im- 
portance of cultivating intelligent pro- 
cedure in arriving at them are educa- 
tional “musts” of the first order. And 
it is these I wish to discuss. 

I hope I may assume that the general 
thesis 1 have stated needs little elabora- 
tion, although perhaps I should discuss 
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some parts of it. A word of definition 
may be in order. It may be asked, what 
is meant by ‘'professional men” in the 
sense I have used it. I refer to men 
whose practice involves —or should in- 
volve — the application of a body of 
higher learniiig: lawyers, engineers, 
physicians, ministers, businessmen, indus- 
trial leaders, etc. 1 may lx* <'lose to the 
fringe wdien 1 include business and in- 
dustrial leaders. Dut certainly these 
fields are at least semiprofessional now 
and are on the road to becoming truly 
l)rofessiona1. And if among industrial 
leaders 1 include top-l(*,vel labor leaders, 
as I do, 1 may be accused of lieing out of 
bounds. I can only say that if they arc 
not professional men, they should be, 
because th(*ir res])onsibilities arc profes- 
sional in character; and as time g(x*s on 
1 believe that such leaders as are not 
must ultimately be replaced by men who 
are. All of the.sc* conipom*nts constitute 
the group I have <*alle<l professional men, 
who by the de(*isions they make day-by- 
day, year-by-year, detormint* local and 
national trends, and thus the pattcjrn of 
national life. 

I have said that the character of the 
pattern of national life depends not only 
upon the ability but also upon the atti- 
tude of profe.ssional men. A member of 
any practicing profession deals with 
practical situations that involve, whether 
he recognizes them or not, human and 
social elements as well as technical. The 
ability to understand and cope with all 
these elements to a degree commensurate 
with their importance in the situation, 
and the ability to point the solution 
toward proper ends, must, 1 assume, be 
taken for granted. Put to develop these 
abilities involves extremely difficult edu- 
cational problems — much more difficult 
than they are generally thought to be, 
even by many educators themselves, espe- 
cially those who have not tried to do so. 
For these problems arc not solved by 
telling the students what we know; they 
involve the development of analytical and 
creative ability, and also the cultivation 


of an intelligent attitude which will de- 
termine in a large measure the ends 
toward which such abilities will be di- 
rected. 

There is another point aboift the gen- 
eral thesis. In urging the importance of 
values as a foundation of attitude, 1 need 
not dwell upon its other foundations. 
Certainly, family climate and tniditions, 
including religious and political affilia- 
tions, and also the school program and 
the moors in which one is reared before 
college, all weigh heavily in onc^s atti- 
tudes, and in professional men all the 
more so in the degree to which formal 
attention to values is omitted from college 
education. The earlu;r influences become 
dominant in the absence of the other. 

By and large the evidence is that the 
freshman ent(*rs college with little or no 
recognition or understanding, let alone 
appreciation, of the values he has 
adopted, willy-nilly, or of the other fac- 
tors I have mentioned which together 
with values determine his attitudes. 
Moreover, there is ample evidence within 
my own observation and experience that 
in engineering when the student graduates 
from college, his recognition or under- 
standing of the role of valu(Js in his life 
is little, if any, better than it \vns when 
he entered. Indeed, outside of the min- 
istry, I have seen little evidence that the 
other professions arc any better olf in 
this respect than engineering. Hence I 
say again that to the extent that atten- 
tion to values is omitted in college, to 
that extent the unidentilied traditions and 
mores take over; they become a decisive 
part of the individual and determine his 
attitudes. And of course they remain so 
unless later intellectual, emotional, or 
other forces modify them. Don't mis- 
understand. 1 am not saying these un- 
identified values are not good. They 
may be. I am saying that they have been 
accepted without critical examination, 
that they are used ui^ponsciously as a 
basis for decision, and that this is not 
good. 
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Basis of Judgment 

I have paused long enouj^yh to remind 
you of these other evident foundations of 
attitude so as to help us focus more 
sharply upon the critical role in profes- 
sional education and practice of value 
jmtements intelligently arrived at. Let 
us now consider this role. 

Ft is twofold. The first role I have al- 
i'(‘ady mentioned : such judf^ments de- 
termine in part — or can so determine — 
the professional man’s attitudes and thus 
the ends toward which his activities are 
directed both in his ])rofessional practice 
and in his life as a citizen and as an indi- 
vidual. Let me illustrate. The practic- 
iiif^ en^iiH'er, in making? decisions that 
confront him, must settle in his own mind, 
whether consciously or unconsciously, 
what relative weij^ht he will assi{?n to 
such values as personal advantap^c when 
this is placed alonp^side the values of 
ethical professional behavior; wJiat rela- 
tive weight he will assign to efTiciency of 
labor-saving devices when this is placed 
alongside human and social welfare; to 
safety when this is placed alongside cost. 
And this engineer, as citizen, must like- 
wise determine — again Avhether intelli- 
gently or by ^‘hunch” — what relative 
weights he will assign to the value of his 
own time and personal convenience, on 
the one hand, and to the value of his 
service, as an educated man, to his com- 
munity and to his country, on the other. 
He must likewise decide, as a citizen, as 
between the value of human freedom and 
the American way of life, with its at- 
tendant costs to him in money, time, and 
persoucal attention, and the values, as he 
may see them, of living under other 
forms of organized society. And as an 
individual, before he can live an intelli- 
gently directed and emotionally stabilized 
and satisfying life, he must adopt a set 
of moral and spiritual values as a basis 
of judging what is good and what is evil, 
and where his faith should lie; and a set 
of artistic and literary values for ap- 
praising and appreciating the great 


to achieve a Avcll-ordered life that is re- 
warding in all of the activities of a pro- 
fessional man in his full stature, he must 
achieve a hierarchy of values, practically 
consistent, that will determine the ends 
toward which he Avill live and work: in 
.short, a philosophy of life. 

The second role of value judgments is 
related to the first: they constitute a log- 
ical basis for thinking. In the human 
and social nvilm such judgments arc, in 
this respect, the counterj)art of physical 
hiws in the realm of science and engi- 
neering. They form the same kind of 
basis for eonstructiv(^ thinking — for ana- 
lytical and creative ability. The primajy 
dilTerence is that ])hysical laws are, of 
course, for all practical ])urposes, fixed, 
are not subject to opinion and choice; 
whereas value judgments are not fixed in 
the same sens(‘, ai-e subji*ct to opinion 
and choice. Also, of course, one recog- 
nizes the intrinsic dilTerence between a 
])hysical law and a value — that is, be- 
tween a cause-and-elTect relationship, on 
the one hand, and a chostm end, on the 
other. Hut in both realms intelligent 
thinking, whether tlit^ pur])osc is to 
understand or to determine what to do in 
a practical situation, must proceed fro.’ii 
a logical base. For example, to deter- 
mine how to go about a problem involv- 
ing energy transfer, one of course falls 
back upon the T^aw of Conservation of 
Plnergy. Or, taking a case in the other 
realm, to deidde wdiat to do, as a citizen, 
about the problem of low-cost housing, 
one must look to his own values as the 
starting point in reaching his decision. 
Thus, there must be a foundation for in- 
telligent thinking in cither realm, and in 
the human and social realm where ends 
are so important, the values that are 
adopted by the individual form an essen- 
tial part of that foundation. 

Stages in Achievement of Intellectual 
Competence 

If the point of view I have proposed 
regarding the essential role of values is 
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accepted, we may now consider what this 
implies in professional education. 

Let me again turn to a general concept 
as a setting in which we may explore this 
question. It is a concept which, for good 
or ill, I hold after struggling with the 
problem of education for over twenty- 
five years. My observations have indi- 
cated that in the achievement of intellec- 
tual competence and maturity there are 
three stages. I do not mean that every 
student who achieves such competence 
passes these stages in succession; I do 
mean that among graduates (and of 
course among students) one can recog- 
nize such different stages of attainment 
— perhaps in different degrees in the same 
individual. Thus, the concept represents 
merely a convenient scheme of classifica- 
tion and definition. 

The first stage — if F may indulge in 
radio parlance — is what I would call 
‘‘quiz-kid” learning. One learns facts — 
merely facts. Such learning can hardly 
be called encyclopedic, because in the 
encyclopedia the facts are at least ordered 
alphabetically! I refer to the welter 
of miscellaneous unrelated facts and in- 
formation that today, I am afraid, char- 
acterizes too much of the learning in both 
secondary and higher education. It is 
the kind a student memorizes from lec- 
ture, class, or study, and passes back to 
the instructor in a quiz. 

The second stage is the organization of 
knowledge. This is the selecting and 
pulling together of related facts and in- 
formation. But it is not merely this; it 
involves also another selection. After 
selecting facts and information that are 
related, one must then select from these 
the items that are significantly related; 
that is, those groups of related items that 
can be fitted together into an organized 
whole. This twofold discrimination, to- 
gether with the organizing process itself 
is the way facts and information become 
useful knowledge. 

One may picture this process. When 
such a new fact or idea is grasped by the 
student, he will, with the guidance of the 
instructor if he needs this, relate it to 


his existing knowledge hy adding it, 
articulating it, to his growing tree of 
knowledge. If it is of fundamental sig- 
nificance, it may belong as part of the 
trunk, or even be a new root. * One thinks 
of the roots as fundamental generaliza- 
tions — for example, natural laws, eco- 
nomic generalizations, basic moral and 
political values. One thinks of the trunk 
as including corollaries and other deriva- 
tives of the basic generalizations, and also 
fundamental data that make these gen- 
eralizations meaningful — for example, 
the space-time relationships that follow 
from Newton’s Laws of Motion, the sys- 
tems of units and the constants that go 
with them, the form of social organiza- 
tion that best fits tKe political values one 
has adopted and historical illustrations 
that support that form, and so on. And 
one thinks of the branches and foliage ns 
further extensions of specialized learn- 
ing — for example, a formula for a spe- 
cific case, or a now variation in electric 
motor design, or a now court interpreta- 
tion of the Taft-IIartley Law, or a new 
illustration of human fortitude. Such a 
body of knowledge, so organized, repre- 
sents a master gestalt — if I may borrow 
a word from psychology — in terms of 
which further learning becomes both in- 
telligent and interesting. And the 
achievement of such a gestalt represents 
w'hat I have called the second stage. 

Something further may be said about 
this second stage. Certainly it constitutes 
one of the legitimate aims of higher edu- 
cation in any field. If limited within the 
definition I have suggested, its end result 
for the student is at least the ability in- 
telligently to understand and to think 
about what he has learned, and perhaps 
a basis for inspiration and personal sat- 
isfaction. However, if education is lim- 
ited to these terminal results, it cultivates 
merely what I would call a “scholarly 
front” — an ability to talk and write in 
an interesting and impressive way about 
what one knows. But there remains a 
great gap^ One has not learned how to 
struggle with the situations of life; he 
can think and talk about them, but he 
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(annot do anything about them; he has 
not cultivated an analytical and creative 
ability. 

The achievement of this additional and 
higher ability represents the third stage 
of competence. It is the disciplined abil- 
ity to analyze and the creative ability to 
devise means to an end. 

Professional education may therefore 
be defined in terms of this “three-stage” 
concept. Its aim should be the achieve- 
ment by the student of the second and 
third stages: 'which is to say the achieve- 
ment of a foundation for his further 
learning and progress, so that after 
graduation he can continue to grow to 
his full stature as a professional man, 
citizen, and individual. 

But our primary concern here is how 
to help the student achieve the second 
and third stages in connection with values. 
Ilow can we help him learn to discrimi- 
nate among values and to arrive at' in- 
telligent judgments? How can we best 
guide him to an effort to relate these value 
judgments to each other? How can we 
help him to learn how to use them as a 
basis for deciding what to do in practical 
situations? 

Approach in Teaching Professional 
Judgment 

Let me say at once that certainly I am 
in no position to give you the full answers 
to these questions. I do believe, however, 
that I am in position to define the gen- 
eral problem of the role of values in pro- 
fessional education, and I have done so. 
And 1 believe too that I can state a basis 
for the solution, and it is this I shall now 
try to do. 

My own observation and experience 
have convinced me that the best way for 
a student to learn how to do something 
is to do it. This may require many at- 
tempts, if necessary under^ guidance, 
learning something further from each 
experience, until he can do it. Moreover, 
psychologists tell me that this makes 
sense. And this applies as much to the 
process of reaching intelligent decisions 
about values as it does to reaching in- 


telligent decisions about anything else. 
If this view is accepted, then we at least 
know how to begin. 

The first clear inference from this prin- 
ciple is negative. The student does not 
learn how to do such things merely by 
having someone tell him how or having 
someone do them for him. He must do 
them himself. 

• If we want him to learn how to dis- 
criminate among values and make intelli- 
gent judgments, we must give him the 
opportunity to face alternative values — 
confront him with what John Dewey calls 
a “forked-road situation.” Thus con- 
fronted, how does the student make up 
his mind which way to go? Certainly 
not by being told which is the best way, 
for only he can decide which is for him 
the best way. Such a judgment is, or 
should be, a personal matter. Certainly 
not by having him choose merely on the 
basis of his family traditions and the 
provincial mores in which he was reared, 
nor on the basis of what he has read in 
the newspaper. If he is to decide in- 
telligently, as we must insist that he do, 
then he must first learn how to do some- 
thing else before trying to decide: he 
must learn how to select, organize, and 
use evidence. 

This is a discipline of history, and at 
least one way of helping him to learn it 
is, for example, to have him take a 
course in history that is pointed to this 
end — that is, one in which cases are care- 
fully selected with respect to their use- 
fulness in the student’s effort to Icam 
how to deal with evidence. Needless to 
say in passing, this is not the traditional 
undergraduate course in history. Thus 
can he learn to infer from the written 
record, generalizations about nontechni- 
cal matters, including values. 

History is not, of course, the only 
source from which to appraise values; 
one may not even consider it to be the 
most important source. Other subjects 
of study and one’s personal experience 
may be as important, or more so. Neither 
is it the only source for learning how to 
generalize from evidence, because there 
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are other kinds of evidence. For in- 
stance, the eni^incerinp^ student learns to 
generalize — or should learn to — from 
dealing with quantitative data in the 
laboratory. But history^s unique place 
in the problem we arc considering stems 
from the fact that its primary discipline 
is the constructive us(i of evidence from 
the written record. And the student 
must learn such use before he is in posi^ 
tion to make intelligent value judgments 
from evidence in such records. 

Thus can he get a start at learning 
how to separate out rehwant items of 
evidence, organize them into a meaning- 
ful relationship, and draw a generaliza- 
tion. And even while he is learning how 
to go about this process of creative 
analysis, the student will presumably 
deal with at least some cases that involve 
values; and later and broader study, if 
properly directed, will both shari)cn his 
skill and bring him increasingly to the 
point of making value judgments that arc 
intelligent, even if, at this stage, they are 
still tentative. 

They must of course be tentative at 
first, because as time go(»s on the student 
may realize that a value he adopted 
earlier is in conflict with one he now 
sees reason to adopt. In that case, a 
new study and revision arc necessary, 
since naturally the whole set of values 
he ultimately adopts must be practically 
consistent. By such a process the stu- 
dent can get a start in gradually ap- 
proaching a hierarchy of values that are 
in a practical sense mutually consistent, 
and thus achieve in this realm of values 
what I have referr(*d to as the second 
stage. 

Value Judffinents as a Basic Analytical 
Ingredient 

We now come to the question how to 
help the student learn to think construc- 
tively in terms of such values. This in- 
volves precisely the same educational 
problem as helping him to learn how to 
think constructively in terms of any other 
general principle, for an adopted value 
is a principle. And if the educational 


approach 1 have proposed is accepted, 
the teaching method is clearly indicated: 
confront him with a practical situation 
the solution of which involves values, and 
require him to make an intelligent, well- 
ordered decision what to do in the situa- 
tion and to justify that decision. 

Every time he struggles through such 
a situation in this waijj he has learned 
the better how to tackle the next one. 
And as he approaches intellectual ma- 
turity, he will come to think in terras of 
his adopted fundamental values as a mat- 
ter of habit. In other words, he will 
have achieved an intelligent, professional 
attitude that will determine to what ends 
he will direct his energies and abilities. 
It will be a constructive attitude that im- 
pels him to take a position on important 
issues of policy, and not, through ignor- 
ance or lack of intellectual moorings and 
therefore of self-confidence, to retreat to 
a neutral corner as engineers are so likely 
to do; or worse still, to take an active 
position on the basis of “hunch’’ or op- 
portunism. 

But one may ask. What ii‘ such an edu- 
cation leads him to take the wrong posi- 
tion? This question is important, be- 
cause it is frequently asked and thus 
demonstrates a confusion of the very 
thing we are discussing — namely, funda- 
mental values. And when carried into 
educational j)oIicy, this anxious point of 
view represents the worst kind of aber- 
ration. To ask the question implies a 
lack of confidence in intelligent proce- 
dure, and disavowal of intellectual free- 
dom, or a misconception of what I mean 
by values. It urges partisan indoctri- 
nation on one count and the “iron cur- 
tain” on all alternatives. As an example, 
it would urge that we indoctrinate stu- 
dents Avith Democracy but not mention 
anything about other ideologies. Such 
proposals are bad not only for the rea- 
sons just given; they are bad also be- 
cause they are educationally ineffective. 
In the first place, an intelligent student 
easily detects an attempt^ to indoctrinate 
him, and his respect and confidence are 
thus lost. Worse still, even if the stu- 
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dent could bo cultivated in such an in- 
tellectual g^rocnhouse protected from 
every challenge of worldly weather, what 
will protect him when he leaves the 
greenhouse and must face the challenge 
of the outside world? If he merely ac- 
re])ts what jx'rsuasive tefichers say, then 
he will i)r(*sumably keep on learning the 
same way after he graduates. Having 
no dcep-root(‘d convictions born of 
struggle, he is more likely to be easily 
swayed by the propaganda winds of the 
day. 

What is needed in America is intellec- 
tual toughness, born of intellectual 
struggle, and resting upon a foundation 
of values built during that struggle. I 
have no fear of the conclusions which 
professional men, thus educated, would 
reach, for T have full confidence in intelli- 
gent procedure and place top value upon 
intellectual freedom. What I do fea^^ is 
a teacher or an administration that in- 
.-ists on telling the student, in a partisan 
spirit, what the answers are — or what 
the teacher thinks they are. What is 
needed throughout higher education, as 1 
view it, is more teachers and administra- 
tions that will insist on students achiev- 
ing the second and especially the third 
stages of competence in r(*gard to values. 


and will take the time and have the pa- 
tience to solve the extremely difficult edu- 
cational problem that is involved. For 
it is very far from being solved today. 

But the stakes arc high. The develop- 
ment of a new breed of professional men 
who not only can ])erforin effectively in 
the technical part of their work, as they 
can now do, but also serve the additional 
functions I have outlined, may be a very 
important factor in the endurance of 
America. Loading educators in the pro- 
fessional schools of the country are today 
groping toward a new educational policy 
that would train their graduates to carry 
a responsibility now largely neglected — 
that is, to deal with the human and social 
factors in their professional problems.® 
But I am proposing that a further aim, 
as yet scar<*rly touched, be added — 
namely, a start toward the development 
of a set of values that will determine the 
attitude of the graduate- - the ends toward 
which he will work and live as a profes- 
sional man in his full stature, as a citi- 
zen, and as an individual. 

2 Education for J^rofessional Re.sponsibih 
ity (Proceedings of Inter-Professions Con- 
ference on this subject held at Duck Hill 
Falls, Pennsylvania, Aj)ril, 1048), Carnegie 
Press, Pittsburgh. 


College Notes 


Dr. Ju Chin Chu, one of the younger 
chemical engineers to gain an interna- 
tional reputation in his field, has joined 
the faculty of the Polytechnic Institute 
of Brooklyn as an associate professor in 
the Department of Chemical Engineer- 
ing. Since 1946 when he took his degree 
of Doctor of Science in Cheipical Engi- 
neering at the Massachusetts Institute cf 
Technology, Dr. Chu has been director of 
research in the Department of Chemical 
Engineering at Washington University, 
St. Louis, Missouri. 


Paul P. Ewald, renowned pioneer of 
X-ray crystallogra])liy, from Belfast, 
Ireland, will assume the chair of Physics 
at the Polytechnic Institute of Brooklyn. 
As the new head of the Department of 
l^hysics, Dr. Ewald, who is the editor of 
Acta Crystallographiva, the international 
journal in the field of crystallography, 
plans to return to experimental work in 
the field of X-ray diffraction and in other 
fields covering the physics of the solid 
state. 
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Tn the kaleidoscopic. ])attcrri of college 
activities of sports, physical education, 
military training, social and professional 
fraternity demands, glee clubs, debate so- 
cieties, bands, orchestras, college politics, 
and social events there must still be found 
time for lectures, laboratory work, and 
study. This must be done even though 
the student is required to secure employ- 
ment to help defray his expenses and 
even if the married student finds his do- 
mestic problems encroaching upon scho- 
lastic activities. 

But out of the total time available of 
168 hours a week, a college professor is 
seldom able to see a student more than 
from 12 to 24 hours. If the professor is 
to serve as efficiently as the football 
coach, the faculty advisor of the fra- 
ternity, or the director of the glee club, 
he must use the few hours available to 
him effectively. If he docs not, then, the 
student, in the face of the heavy demands 
on his time and not having sufficient 
time for sleep, will use the classroom for 
this purpose. 

Selection of Faculty 

The administration of the University 
should endeavor to select the professional 
staff with as great care as it does its 
other personnel. If the college is to at- 
tract the young men of the state, not only 
must there be a winning football team, 
an outstanding band, a beautiful campus, 
but also the '^catalog” should portray the 
opportunities for study. Today, I fear, 

* Presented at the meeting of the South- 
eastern Section of the A.S.E.E., University 
of South Carolina, April 7, 1949. 


most college information pamphlets de- 
pict the beauties of the campus, the size 
and number of the buildings, the comfort 
of the dormitories, the opportunities for 
recreation, but they do not, at least in 
some rases, give adequate information 
about the staff. 

Does this mean that the selection of the 
staff is not given careful con.sidcration ? 
Certainly nothing could be further from 
the truth. It does mean, I believe, that 
in the scramble for recognition, often in 
order to secure more students or larger 
appropriations, certain factors are played 
up prominently. Those faculty mem- 
bers who then assist in the growth of 
these public interest factors may then 
appear to reap benefits, while their col- 
leagues busy with teaching or research 
are passed by. 

Certain vocations such as the ministry 
and teaching are selected by individuals 
because of some inner feeling that they 
have what might be considered a calling 
for service to the public. Neither the 
teacher nor the preacher follows his vo- 
cation because of his desire for pecuniary 
gain or because he desires the plaudits of 
the crowd. Yet, I doubt whether there 
is anyone who does not desire to secure 
some recognition for outstanding accom- 
plishment in his chosen field of endeavor. 
In the case of the teacher this recogni- 
tion may take various forms. It may 
come in the form of satisfaction result- 
ing from the gratitude of students who 
appreciate the efforts of a good teacher. 
It may come in the form of the gratifica- 
tion that a teacher secures in observing 
the rise to fame of succissful graduates. 
Anyone could add many other forms of 
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compensation which come to the conscien- 
tious teacher. It might be said that the 
amount of real satisfaction which comes 
as a result of his vocation will, in prac- 
tically every case, be dependent upon 
the individual’s successful performance 
in his profession. While many more or 
less intangible factors may be mentioned 
as a measure of success, most educators 
today desire — in fact, also require — 
more tangible and practical evidence in 
order to enable them to continue in their 
work. I refer particularly to financial 
remuneration. There is considerable 
feeling among many educators that this 
tangible evidence of success is not always 
as fairly allocated to individuals as arc 
the more intangible factors. It is the 
purpose of my talk today to give from 
the administrator’s viewpoint a picture 
of what personnel factors are considered 
important and which arc taken into con- 
sideration by at least some administra- 
tors in the adjustment of salaries. 

Factors to Consider 

A conscientious administrator always 
endeavors to balance human aspects with 
practical administrative requirements in 
attempting to be as just as is humanly 
possible. It is but natural that he would 
like to give consideration to such mat- 
ters as the size of an individual’s fam- 
ily, any special financial difficulties which 
have arisen, and other matters which in 
no way can be considered as determi- 
nants pertaining to effective teaching. 
But the administrator is a liaison agent 
between the individual faculty members 
and higher administrative groups. He 
must be ready to justify every increase 
that he recommends. He must be able 
to explain any apparent differences in 
salaries between individuals doing ap- 
proximately the same work. The ad- 
ministrator in an engineering school nec- 
essarily endeavors to find some means of 
measurement in order to be able to more 
accurately perform his task. He tries 
to synthesize the problem and then to 
apply measuring devices to the various 
elements. He takes cognizance of the 


fact that he is dealing not with material 
objects but with human beings with 
their infinite variations. He recognizes 
quickly that no measurements can be 
considered as accurate but must at best 
be an approximation to be used as a 
guide. Since I cannot speak authori- 
tatively for any college other than my 
own, I shall endeavor to give the phi- 
losophy which has governed our policies 
pertaining to advancements and salary 
increases in the College of Engineering 
at the University of Florida. We know 
that what we have done is but the be- 
ginning of our efforts to bring forth a 
system which can be considered as 
equitable in making judgments of merit. 

One policy which has been adopted has 
been to endeavor to base individual pro- 
motions and increases in salary upon an 
evaluation of the individual’s qualifica- 
tions. The mere fact that a person has 
a particular title or some special as- 
signments is not by itself considered as 
a sufficient reason for a salary increase. 
An outstanding teacher nniy be worth 
more than a mediocre administrative 
officer. Salaries should be commensu- 
rate with individual worth. One should 
not have to do administrative work to 
secure the top salary. 

It has not been our policy to attempt 
to meet offers which individuals might 
receive from elsewhere. This places a 
re.sponsibility upon the, administration to 
take steps that merited individuals re- 
ceive salary increases commensurate with 
those they may later receive from else- 
where. When this cannot be done, other 
compensations should be brought forth 
in order to equalize the over-all compen- 
sation. 

Faculty Evaluation 

In order to determine what promo- 
tions and salary increases are to be rec- 
ommended, meetings are held of the 
department heads of the College. All 
individuals, except those present, are 
then brought up for discussion and at- 
tempts are made to analyze them. A 
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large number of criteria are considered, 
which are listed here: 

physical qualifications 
intellectual qualifications 
emotional qualifications 
volitional qualifications 

V ' 

including morality, h(‘alth, vital- 
ity, vigor, enthusiasm, integrity, 
honesty, cooperntiveness, resource- 
fulness, appearance, and others 
education 
experience 
teaching proficiency 

membership and activity in professional 

societies 

professional registration 

other professional activities 

value as a member of coniniilte(‘s 

research activities 

student contacts 

contacts with geiiei'al ])ublic 

general stability 

years of service 

honors 

Tn attempting to grade these a seven 
letter system is used : 

A — Outstanding 
B— Good 
C — Average 
D — Low 
E — Poor 

IJ — Unsatisfactory 

X — Not rated — not sufliciently wc*ll known 

Let me say hcjn; that it is not intended 
to average these grades and so produ<*e 
an over-all or w(Mghted average. The 
various factors should not have similar 
weights for all classes of work. Consid- 
erable variation should occur in evaluat- 
ing a young instructor and one of his 
mature colleagues. At best this analysis 
merely gives a sort of general picture 
upon the cross-sec.tion opinion of several 
persons who are in a reasonably good 
position to have accurate knowledge of 
the individual’s qualifications. 

The factors that have been mentioned 
above might be partially offset by a 


group of negative factors such as the fol- 
lowing; 

inability to express oneself properly 

failure to be punctual 

lack of cooperation 

di.sgriintled or objc^ctional personality 

a trouble-maker 

careless of safety conditions 

too impatient 

unavailability — not on the job 
lack of judgment 
poor health 

nil thoughtful ness or untactfulness 

What Const Hates a Good Teacher? 

Some men believe that they are ex- 
ceptionally good teachers. They base 
this upon the fact that they are hard 
taskmasters; that they giv(», out class as- 
signments in a methodical manner; that 
they hold their classroom work on an 
assigned subject and permit no depar- 
ture from it; that they demand a great 
deal of work i'rom the student and that 
they grade it and return it to him. But 
while all these things are im])ortant, 
they, by themselves, do not make an out- 
standing teacher. Sometimes variations 
from such a routine procedure may be 
of real value from a pedagogical stand- 
point. A stimulating and sympathetic 
teacher, one who inspires his students to 
amass a large fund of knowledge, is a 
rarity and when he is found he should 
be compensated accordingly. 

The amount of importance that can be 
attached to a particular rating on the 
rating sheet varies greatly for various 
persons. Some persons must help with 
administrative duties. It is this group 
who should be given added credit for the 
effectiveness of their contacts with stu- 
dents, with other members of the staff, 
and with the public. Research personnel 
need not necessarily be good teachers, 
although many of them arc. All teach- 
ers need not do research. Certain traits, 
however, should be common to all of the 
professional staff of i&i educational in- 
stitution. 
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Without attempting to arrange the 
iactors discussed above in any particular 
Older, lists were distributed among the 
I'aculty of the College of Engineering at 
the University of Florida. It was sug- 
g(*sted that each member classify the fac- 
tors enumerated into categories of rela- 
tive importance. As a result of this the 
following factors were selected in order 
of importance : 

teaching proficiency 

experience 

education 

Tlien, but given less weight, caini*: 

research activities 
cooperation 
general stability 

student contacts and inspiration 

Then, but considered of still lower im- 
jiortance, these factors; 

professional activities and contacts 

public contacts 

society membership 

registration 

committee value 

years of service 

honors 

It must be considered that these evalu- 
ations are the opinion of faimlty «talT 
members and not administrative olficials. 
It is of interest that evaluations secured 
from persons employed primarily as re- 
search workers di tiered little from those 
secured from the teaching group. The 
chief variations occurred as variations of 
items in a particular grouping. Ke- 
search workers and teachers would neces- 
sarily interchange the top itcmis in the 
first two groups. 

Viewpoint of the Admimstraior 

The administrative officer in evaluat- 
ing some individuals would give added 
importance to such items as cooperatio^i, 
student contacts and committee value. 
Yet every faculty member should not be 
called upon to do a large amount of ad- 
ministrative work. But since adminis- 
trative work must be done, credit should 


be given to those individuals who share 
in it. While it is true that the basic ob- 
jectives of a college must be the dissemi- 
nation of learning and the advancement 
of knowledge, only about 40% of college 
e.xpense is allocated to salaries for teach- 
ers and research workers. Those who 
help in the wise ex])enditurcs of the re- 
maining 60% of the school’s finances 
should be given credit for their assist- 
ance. Any jierson interested in college 
operations is well aware of the numerous 
administrative tasks that are reijuircd for 
efficient operation. Curriculum building, 
student counselling, committee work of 
varied types- all are necessary. The 
efficient operation of any university de- 
pends on these matters and teaching and 
experimentation cannot be effectively 
done without them. Those who do such 
work render scu’vices which should be 
recognized. 

At the University of Minnesota it was 
found that for the ixu’iod of 1913 to 1931 
factors entering into promotions were of 
the order of importance givmi in col- 


umn 1.* 

% % 

teaching 43.4 35.4 

productive scholarship 27.6 22.9 

.student counselling ll.G *7.1 

administrative work 11.0 9.9 

public service 6.4 5.1 


The second column gives the information 
for Indiana University. 

The evaluation of the eriteria consid- 
ered will necessarily vary greatly, not 
only for different institutions, but even 
for different groups within any particu- 
lar institution. Of importance in any 
study such as this is the fact that it gives 
to the individual faculty member a pic- 
ture of an administrator who docs not sit 
down arbitrarily to make promotions or 
to allot salary increases, but it gives him 
a chance to sec what factors are taken 
into consideration. Furthermore when 
his rating sheet is considered by a mem- 
ber of the faculty, in many cases, his first 
action is to have him interrogate himself. 

* AAUP, Vol. XXVII, Oct. 1941, p. 446. 
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Thus under “education” he asks ivhat 
further studies shall I undertake. Here 
is an answer to whether or not it may 
pay to study for an advanced degree. 
Under “teaching proficiency” he may 
consider what he can do to improve his 
pedagogical methods. Thus, he may pre- 
pare himself more thoroughly for his 
classes. Since “research activities” are 
to be considered, here is an incentive to 
work on that problem that has always 
been so intriguing. Here, too, is a rea- 
son for joining and taking an active 
part in professional society work. One 
might even ask, “(''an I afford not to be- 
long to these professional societies if the 
salary is partially dependent on it?” 


The equation for success contains 
many unknowns. As we accurately de- 
lineate these unknowns, our chances for 
success are greater. 

It is my belief that the study of the 
rating sheet has resulted in stimulating 
staff members to activities that have been 
worthwhile. It has enabled them to 
better understand the problem of the ad- 
ministrative officer and has resulted in 
greater harmony. In the truly demo- 
cratic way it gives the faculty member 
a chance to discuss his position with his 
department head. He, in turn, fortified 
by the composite opinion of a group can 
assist the staff member in materially im- 
proving himself. 


Division Forum 

Industrial Engineering 


With the turn of the century we find 
a new area of thinking permeating the 
field of engineering instruction. One 
engineering school as early as 1908 in- 
troduced a curriculum and a department 
of Industrial Engineering. Since that 
time the growth of those departments has 
been a steady one. The 1940^s reflect an 
accelerated recognition of the place of 
Industrial Engineering in the overall 
engineering program of colleges and uni- 
versities. 

To the end that those schools with In- 
dustrial Engineering Departments or or- 
ganized options in other curricula can 
strengthen programs and to give guid- 
ance to those schools laying plans for 
development of this area of instruction, 
the A.S.E.E. Industrial Engineering 
Division is planning a program for the 
Annual Meeting at Seattle which should 
be thought-provoking and most profitable. 
Those attending the Troy meetings will 
recall the stimulating discussion of 
“What Is Industrial Engineering?” 
With that introduction the program at 
Seattle will continue with knock-down 
panel discussions of such topic-s os; 


A. The Industrial Engineering Curricu- 

lum: 

1. Basic engineering core courses. 

2. Industrial Engineering core courses. 

3. Other courses. 

B. The Graduate Program in Industrial 

Engineering. 

C. Who Should Study Industrial Engi- 

neering ? 

That these topics will generate lively and 
heated discussion goes without saying. 
With panels of experts for each topic 
and with many others attending who have 
given these subjects real individual 
thought, the Industrial Engineering 
Seattle meetings should be memorable 
ones. Don’t miss them! 

Editor. — A page in each issue of the 
Journal will be devoted to constructive 
comments from the various Divisions of the 
Society. Manuscripts should not exceed 
600 words in length and (jhould be sent by 
the Division officers to the Secretary of the 
A.S.E.E. 
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Our whole system of higher education 
^ in the United States is reaching far too 
few persons with a program that is too 
low in quality. Certainly all of the land 
‘jrant colleges need to intensify and 
broaden their work. To keep democracy 
in this country we must have enough 
minds that have been equipped to think 
broadly, deeply, and clearly. Instead, of 
having 4 per cent of our population col- 
lege graduates we should raise the per- 
''ontage to at least 10 pej- cent. 

In a study of higher education for the 
House of Representatives, 781 ii (kmgress 
in January 1945 it was found by ques- 
tionnaires that almost all colleges and 
universities favor federal aid to students 
in the form cither of direct scholarships 
or work aid, comparable to the student 
aid program of the National Youth Ad- 
ministration, in most all instances prefer- 
ring scholarships. Federal competitive 
scholarships are strongly ret'oinmended 
by college and university administrators 
as one of the most important single means 
of equalizing educational opportunities 
and of aiding institutions of higher edu- 
cation. The committee making this study 
reported that the need and opportunity 
for research work in a very large variety 
of fields was of such magnitude and gen- 
eral recognition that it highly recom- 
mended federal assistance for such work. 

History of Federal Aid to Higher 
Edttcation 

The federal government, beginning 
with the Ordinance of 1787 and through 
a long series of legislative acts, has con- 


tinually encouraged and assisted institu- 
tions of higher learning. In so doing it 
has aided them in extending their activ- 
ities and increasing their services over a 
wide field. 

The methods through w^hich such assist- 
ance has been given may be grouped as 
follows : 

1. Grants for the founding an<l early 
maintenance of several private colleges. 

2. Grants to states for land-grant col- 
leges and state universities, both for gen- 
eral use and for the development and 
operation of agri(*ultural experiment 
stations. 

3. Grants for specific institutions: The 
United States Military Academy, the 
United States Naval Academy, Howard 
University and others; also for the edu- 
cation of the Indians. 

4. Payment to both public and private 
institutions for specific services, both 
continuous and for the recent war emer- 
gency : agricultural extension ; training of 
war Avorkers in engineering, science and 
management; R.O.T.C.; Civilian pilot 
training; Army and Navy college train- 
ing programs; and research. 

5. Scholarships and student aid in vari- 
ous forms for students enrolled in both 
privately and publicly controlled colleges 
and universities; the college work pro- 
gram of the N.Y.A.; the rehabilitation of 
disabled veterans under Public Law 16, 
78th Congress and of civilians disabled in 
war industry and otherwise (Public Law 
113) ; and since June 1944, education of 
veterans under Public Law 346 (The G. 
I. Bill), 78th Congress; the nurses train- 
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ing program of the Public Health Serv- 
ice; and the scholarships granted through 
the Department of Commerce for stu- 
dents to study meteorology. 

6. Funds for refinancing through the 
Reconstruction Finance Corporation and 
for construction under the Public Works 
Administration, available only to publicly 
controlled educational institutions. 

There is no consistent pattern running 
through these federal legislative acts but 
it is evident that the Federal Government 
has made and is making use o£ higher 
educational institutions. 

Necessity for a Program 

The object of a federal scholarship and 
fellowship program is to discover and de- 
velop scientific talent particularly in 
American Youth, thereby promoting the 
development of science and technology. 
No research program could operate effec- 
tively for long without that talent. The 
one greatest risk in the democratic educa- 
tional system maintained in this country 
is its danger of bringing about too great 
uniformity on the level o£ mediocrity. 
Democracy, more even than other forms 
of political organization, demands that 
each individual be stimulated as far as 
possible to rise to his highest level of 
ability. If young people of superior ca- 
pacity are taught in mass production 
methods of education and fail to put 
forth their best effort they will not achieve 
their best development. Society will thus 
be deprived of the contributions they 
should have been prepared to make. 

The schools, colleges, and universities 
everywhere are striving to cope with this 
difficulty in our democratic system of ed- 
ucation. They are meeting with greater 
and greater success each generation in 
overcoming the problems of educating ali 
children in a common school system. But 
they will be assisted greatly if the Fed- 
eral Government establishes a program 
of scholarships and fellowships designed 
to encourage the further education of 
young people of exceptional talent. Such 
encouragement will include grants to help 
retain in college and university talented 


young people who would not otherwise 
continue. But it will also include non- 
monetary recognition of talented young 
people who do not need the money. In 
fact, the greater significance off a program 
of scholarships and fclloAvships lies in the 
the psychological effect of the Govern- 
ment’s putting its stamps of approval on 
the efforts of educators to identify and 
develop to the highest level young people 
of superior ability. This program is, 
therefore, not only intrinsically important 
from the standpoint of stimulating re- 
search, but it is at the very center of the 
efforts to gear up the educational system 
of the country. It must not be regarded 
as significant alone because it will assure 
an adequate flow of competent personnel 
to work on the research projects, impor- 
tant though that is. Its significance is 
far greater in that it is bound to improve 
the standards of all American education. 

The question may be raised as to 
whether under present arrangements prac- 
tically all of the most competent young 
people do not already complete high 
school and enter college. A good many 
studies have been made of thal question. 
Some of tliese have been St ate- wide. 
Every study reveals essentially the same 
facts, namely, that for every young per- 
son standing in the upper quart(*r of his 
high school class in achievement wdio goes 
on to college, another young person of 
equal achievement does not go on to col- 
lege. Similarly, those dropping out of 
high school before they graduate include 
many of the most able young people. 
Army classification tests as related i’ 
Science by Psychologist Adjutant Gen 
eral W. V. Bingham showed that among 
105,000 men who made the top third on 
the tests over 2000 had never been be- 
yond the eighth grade (some much less) 
and nearly 8000 had only one to three 
years high school. 

There are many reasons for this, but 
two are perhaps most dominant: 

a. The most able yovng people are the 
ones who are in greatest demand by em- 
ployers. 
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b. The other reason is a financial one. 
They dislike to be a further financial 
burden upon their families. Sometimes 
the parents are quite unable to help them 
with their collc^je expenses no matter how 
much they would like to do so. In such 
circumstances young people of ability 
(and lliey are frequently also of high 
sensitivity) do not think it appropriate 
to go on with college. 

A few decades ago students could enter 
college and make their own expenses 
easily. It is much more difficult for them 
to do so today. Tuition fees and living 
costs arc higher than I hey used to be. 
Opportunities to work one’s way lli rough 
college are less coininon in proi)ortion to 
the number of college students than they 
once were. Hence young people without 
means tend not to enter college or, once 
having entered, tend to drop out. 

It must not be concluded from" the 
above, however, that the sole purpose of 
tlie scholarship program is financial aid. 
The honor attached to selection will be an 
incentive to a large number of young i)eo- 
ple who not only do not need the money 
but might even be liarmed by it. 

The ^Scholarship Program 

Scholarships should be of at least two 
types, including luuior scholarships with- 
out stip<»nds and honor scholarships with 
stipends. Tliese stipends should vary ac- 
cording to the financial needs of the stu- 
dents. There arc .strong arguments for 
including also honor scholarships provid- 
ing stipends for full or partial service 
called work schoIai’.shij)s, and honor scliol- 
arships entitling tlie student to a loan. 
These various types /ire necessary in order 
that the scholarship program shall fit 
in properly with the prevailing practices 
on the various college and university 
lampuses. 

In order that the system of scholav- 
shii)s shall accomplish this i^urpose, the 
following must characterize its operation : 

a. Some of the awards must be made 
not later tlian the time young people 
graduate from the high .school. Only 


thus can the superior young people be 
stimulated to enter college. 

b. Some awards must be available to 
students already attending the several 
types of colleges and pursuing courses in 
any field of study. High native ability 
i.s not limited to students attending any 
particular type of institution nor to those 
studying any particular subjects. Fur- 
thermore because of the variety of organ- 
izations prevailing in institutions of high- 
er learning, the scholarships should not be 
rigidly limited to undergraduate schools. 

c. The awards must be based upon cri- 
teria recognized by the young people 
themselves as effective in identifying un- 
usual competence. These criteria will 
no doubt include examinations designed 
to test native ability, evaluations by 
teachers and oihei's who know' the young 
people, and grades obtained in high school 
and college. 

d. The area covered by the scholarship 
competition must be large enough to make 
Ihe award carry a distinct honor. It is 
believed, therefore, that the competitive 
jirea wdll need to be as large as a State. 

e. Scholars should be autho/ized to at- 
tend any approved institution of their 
choice. 

To accomplish the basic puri)oses of the 
scholarship program the form of admin- 
istration most effective should be as 
follows : 

The unit of administration .should be 
the 8tate. A schohii-sliip board repre- 
.seiitative oC the State department of edu- 
cation, the high schools, colleges, and uni- 
versities should be set up by the legisla- 
ture in each State. This board should 
.select the young people to whom scholar- 
ship awards of the various type.s are to 
be made, and be responsible for carrying 
out the program. The scholarship certifi- 
cates should, however, be issued by the 
Washington office, endorsed by the ap- 
propriate officer of the State or city 
scholarship board. In this way it would 
carry in the mind of the recipient the 
highest possible recognition. 
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The Fellowship Program 

The fellowship pro^^rain has as its prin- 
eipal purpose the encouragement of the 
more mature talented students to con- 
tinue their studies. These men and 
women, usually college graduates and 
often well advanced in their special Reids, 
are competent to render technical and sci- 
entific help on research projects. They 
arc usually prepared to fill positions in 
the community of considerable responsi- 
bility and at reasonably good pay. In 
some cases, they are so determined to go 
further with their education that they will 
<lo so regardless of the sacrifices entailed. 
In other cases they yield to the natural 
impulse to accept employment. In either 
circumstance a fellowship will be helpfid. 
In the first case the fellowship will ease 
the strain, allow for greater concentration 
on the educational and research program, 
and enable the fellow sooner to reach his 
period of maximum productivity. In the 
case of those who have accei)ted employ- 
ment at less than their maximum scien- 
tific effectiveness the fellowship will as- 
sure further study and research with tlie 
likelihood that the fellow will pursue a 
life of scholarship on a higher jdane of 
service. 

Certain it is that if the country is to 
have the greatest scientific (both natural 
and social sciences included) and techno- 
logical development, every effort must be 
made to retain in the research pi ogram as 
large a proportion as possible of such 
young people of proven research ability. 
It is common knowledge that many re- 
search projects contracted for during the 
war could not be carried out as promptly 
as desired because competent research 
talent was not available. There are uni- 
versities today which cannot accept funds 
offered to them for very important re- 
search projects because they have not, 
and cannot, recruit sufficiently compe- 
tent research staffs to undertake the work. 

To accomplish the principal purposes 
of the fellowship program, the following 
conditions must be met: 


a. Selection as a fellow must carry 
with it distinct honor. 

b. Stipends must be adequate to relieve 

the fellow from needless worry about 
finances. * 

c. The conditions for continued grad- 
uate study must be excellent and partici- 
pation by the felloAV in research projects 
must be on a high intellectual level, not 
on the level essentially of clerical, manual, 
or routine labor. 

d. The number of fellows must be 
strictly limited to those of the highest 
order of ability. 

To meet these conditions : 

a. Awards must be made on a Nation- 
wide basis. Selection made on a smaller 
area basis will not caiTy the honor re- 
quired to appeal to the men and women 
of highest talent. However, those fel- 
lows who arc to devote an appreciable 
amount of lime on research projects must 
be selected on nomination of the directors 
of the research projects to which the fel- 
lows are assigned. 

b. Fellows must be encouraged to study 
at universities where facilities of staff 
and equipment in the fellow's chosen field 
arc excellent, or at research agencies 
which arc prepared to make the research 
experience richly developmental for the 
fellow. 

To admini.sler such a fellowship pro- 
gram Avill require centralized direction 
with a director in the Federal office as- 
sisted by an advisory committee repre- 
senting the leading university associations 
and research agencies. Awards should 
be attested by a certificate signed by a 
well recognized Federal official. 

Reports to the President 

On February 15, 1948, Mr. George F. 
Zook, Chairman of the President's Com- 
mission on Higher Education, reported to 
President Truman. 

The proposals of the commission look- 
ing toward the elimina4ion of economic 
status as a basis for college attendance 
include the establishment of an extensive 
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svritoin of Federal scholarships and 
lellowshipR. 

The proposed scliolurship program 
would involve a Federal appropriation of 
$120,000,000 to be available for the fiscal 
year beginning July 1, 1948, and to in- 
crease until 1952 in such a manner as to 
provide financial asistance to 20 per cent 
of the non- veteran students enrolled in 
college and univci-sities. 

These funds would be allocated to the 
Stfitcs on the two-fold bases of the num- 
ber of high school graduates and the pop- 
ulation 17--21 years of age in each State. 
The recipient of the schoharship’ or grant 
in aid would be free to select the institu- 
tion of his choice; a State commission on 
scholarships would determine the amount 
of the scholarship granted to each indi- 
vidual on the basis of his financial need. 
The Commission proj)oses that the maxi- 
mum allowance to any individual, be 
$800.00 for an academic year. 

In order to meet the need of selected 
students who wish to pursue graduate 
work, the Commission recommends the 
establishment of Federal fellowships of 
$1500 each. It is pj-oposed that 10,000 
such fellowships la* awarded for the aca- 
demic year lt)48-49, 20,000 in 1949-50, 
and 30,000 for each of the next succeed- 
ing years. Recipients of the scholarships 
will be selected on the basis of national 
competitive examinations. 

Through thi.s program the (,U)mmission 
accepts the premise that: 

‘ ‘ Only as the opportunity for higher edu- 
cation is equalized for every potential stu- 
dent who has the interest and the ability 
to profit from college and university study 
at both undergraduate and graduate levels, 
can the ideals of democracy in education be 
realized. The program of scholarships and 
fellowships here proposed is not for the 
welfare of the individual alone but is vital 
ill the national interest." 

The commission urges a greater sense 
of unity between general education and 
specialized education. It decries the ap- 
parent breach that has been built up be- 
tween education for living and education 
for earning a living. Colleges must find 


the right relationship between specialized 
training on the one hand aiming at a 
thousand different careers and the trans- 
mission of a common cultural heritage 
toward a common citizenship on the other. 

Mr. John R. Steelman, Chairman of 
the President’s Scientific Research Board, 
rojiorted in 1947 to President Truman 
that a major factor in our national sur- 
vival may reasonably be said to be the 
rapidity with which our scientific knowl- 
edge and the consequent steady improve- 
ment of our technology can be advanced. 

The first indispensable resource neces- 
sary for this advancement, the report 
points out, is an ample supply of highly 
trained scientists and technicians. Today 
there are serious shortages in this supply. 

As to the manpower shortage in science, 
the report concludes that our seientifie 
strength depends neither solely upon our 
present supply of scientists nor upon 
those students now being trained. It de- 
pends ultimately iiiion a steady flow of 
able students into our colleges and univer- 
sities. Most institutions are operating 
today at virtual capacity — thanks to the 
Veterans’ Readjustment Act. But vet- 
erans already are beginning to exhaust 
their benefits; and it is clear that further 
steps must be taken soon, if we are to 
continue to imiirovc the quality and size 
of our scientific manpower pool and to 
increase the scope of our research and de- 
velopment program. 

Recent Bills Before Congress Affecting 
the Program 

Two bills now before the 2nd Session 
of the 80th Congress affecting the pro- 
gi’am are H.R. 4852, and the Pepper Bill, 
S. 1131. 

The most recent Science Foundation 
Bill is H.R. 4852 which is now before 
the House Committee on Interstate and 
Foreign Commerce. It was introduced 
January 6, 1948. This bill proposed to 
established in the executive branch of the 
Government an independent agency to be 
known as the National Science Founda- 
tion which would abolish the OflRce of 
Scientific Research and Development. 
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The Foundation would be authorized to 
do the following: 

1. To foster and encourage a national 
policy for scientific research and scientific 
education. 

2. To initiate and support basic scien- 
tific research l)y making contacts or other 
arrangements (including grants, loans, 
and other forms oC assistance) for its 
conduct. 

To initiate and support scientific rc- 
soarcli in connection with matters rolat- 
ifig to the national defense by making 
(contracts or other arrangements for its 
conduct. 

4. To grant scholarships and graduate 
fellowships in the sciences. 

5. To foster the interchange of scien- 
tific information among scientists in the 
United States and foreign countries, and 

6. To correlate the Foundation’s scien- 
tific research programs with those under- 
taken by individuals and by public and 
private research groups. 

Of the five Divisions set up by the bill 
the Division of Scientific Personnel and 
Education would administer programs of 
the Foundation relating to the granting 
of scholarships and graduate fellowships 
in the mathematical, physical, biological, 
engineering and other sciences. 

The Foundation would be authorized to 
award scholarships and graduate fellow- 
ships for scientific study or scientific Avork 
in the sciences at accredited non-profit 
American or foreign institutions of higher 
education, selected by the recipient of 
such aid, for such periods as the Founda- 
tion may determine. Persons shall be 
selected solely on the basis of ability. 

The Foundation would maintain a reg- 
ister of scientific and technical personnel 
and in other ways provide a central clear- 
inghouse for information covering all 
scientific and technical personnel in the 
United States and its possessions. 

The Pepper Bill S. 1131 is before the 
Senate Committee on Labor and Public 
Welfare which has held no hearings on it. 
It proposes : to establish scholarships and 
loan programs for students in the elev- 


enth grade and above. It proposes an 
appropriation of $250 million to estab- 
lish a revolving fund for the loan pro- 
grams and provides that any interest or 
repayments collected shall be credited to 
the fund. For scholarships it proposes 
an appropriation of $80 million for fiscal 
3948, increasing annually to $150 million 
for fiscal 1951 and thereafter “such sums 
as Congress may determine to be nec- 
essary.” 

Both loans and scholarships are to be 
apportioned among the States on the 
basis of a formula which takes into ac- 
count the number of young people from 
14 to 26 years and the per capita income. 

State plans a]Aprovcd by the Commis- 
sioner of Education are required, includ- 
ing the establishment or designation of a 
single State educational agency as the sole 
agency for carrying out the State plan. 

At least 10 per cent of a Stale’s ap- 
])ortionment is to be expended for aid 
to students in the eleventh and tAvelfth 
grades, at least 30 per cent to aid under- 
graduate college students, and at least 20 
per cent to aid students at the graduate 
level. 

Scholarships or loans shall not exceed 
$125 per month for students without de- 
pendents, $150 per month for those hjiv- 
ing one dependent, and $175 a month for 
those having two or more dependents. 

Any person may be eligible for a schol- 
arship or loan upon application therefor 
approved by the State educational agency. 
Loans are to be represented by a promis- 
sory note to mature 20 years after the 
last payment to the student and to bear 
interest at 3 per cent per annum. 

Scholarships and loans Avill be con- 
tinued only so long as the student’s work 
is satisfactory to the institution which he 
is attending, and no scholarships or loan 
will be made to anyone receiving educa- 
tional benefits under the “0. I. Bill.” 

Discrimination on account of race, 
creed, color, sex, religion or economic 
status is forbidden, except that separate 
arrangement may be made in States 
which require segregation of races. 
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No Federal or State agency is per- 
mitted to exercise any control over per- 
sonnel, administration, curriculum, or 
programs of instruction of institutions, or 
to exercise any influence upon the choice 
of an institution by an applicant. 

Conclusion 

The federal government has always 
been interested in aiding higher educa 
tioii but never with the keen interest that 


is now evidenced by our legislators and 
statesmen in the advancement of science 
and technology. Therefore if a federal 
program of scholarships and fellowships 
materializes, as surely it must, then, if it 
is to achieve its purpose, we as engineers 
and educators must be prepared to lend 
assistance to our government in the se- 
lection of the most qualilied potential en- 
ginetM's in that vast reservoir of American 
high school students. 


Section Meetings 


Section 

Location of Meeting 

Dates 

Chairman of Section 

Allegheny 

Bucknell University 

Spring, 1950 

D. M. Griffith, 
Bucknell University 

Illinois-Indiana 

Purdue UniviSrsity 

May 13, 1950 

D. S. Clark, 

Purdue University 

Middle Atlantic 

Columbia University 

Dec. 3, 1949 

R. T. Weil, Jr., 
Manhattan College 

National Capital Area 

Washington, D. C. 

Oct. 4, 1949 

H. H. Armsby, 

U. S. Office of 
Education 

New England 

Yale University 

Oct. 8, 1949 

C. E. Tucker, 
Massachusetts 
Institute of 
Technology 

North Midwest 

University of Iowa 

Nov. 3, 4, and 
5, 1949 

C. J. Posey, 
University of Iowa 

Pacific Northwest 

University of Idaho 

1951 

A. S. Janssen, 
University of Idaho 

Pacific Southwest 

Stanford University 

Dec. 28 ft 2^7 
1949 

R. J. Smith, 

San Jose State 
College 

Southeastern 

Virginia Polytechnic 
Institute 

April 20, 21, 
ft 22, 1950 

H. G. Haynes, 

The Citadel 

Southwestern 

Texas A. & M. College 

April, 1950 

W. H. Carson, 
Oklahoma University 

Upper New York 

University of 

Rochester 

Nov. 18-19 

1949 

H. W. Bibber, 

Union College 



Constructing a Mathematics Achievement' Test” 

By WILLIAM C. KEATHWOHL 

Director of Tests, Institute for Psycholoffical Services, TUinois Institute of Technology 


The reasons for selecting matliematics 
instead of some other subject to describe 
the construction of an achievement test 
are two-fold. First, metliods of construc- 
tion for a mathematics achievement test 
can be applied to many examinations 
given in engineering schools. Second, 
the methods of construction which will be 
described liavc actually been used in 
making several achievement tests in 
mathematics, physics, and c.hcMnistry. 
Experience with them was obtained at the 
Illinois Institute of Technology when the 
faculty hod to construct achievement 
tests in mathematics, physics, and chem- 
istry twice a year for the semi-annual 
scholarship examinations. 

The first step in constructing an 
achievement test is to decidii what is to 
be measured, such as information, skills, 
techniques, mcmoiy, and ability. 

The next step is to decide whether the 
type of examination to be used is a sub- 
jective one or an objective one, because 
the techniques for constructing a subjec- 
tive examination are quite diflercnt from 
those for constructing an objective type. 
For instance, an objective examination 
generally uses many more questions than 
the usual subjective examination. If an 
objective examination is selected, one of 
the various types of objective examina- 
tions must next be chosen, such as true 
or false, matching, completion, and mul- 
tiple choice types. In the case of the 
scholarship examinations, the multiple 
choice objective type was chosen with 

* Presented before the Division on Edu- 
cational Methods at the Annual Meeting of 
the A.S.E.E. in Troy, New York, June 1949.* 


live responses, and this is the type which 
will be discussed. 

The third step is the collection of 
problems. Such a collection can be 
made by the author of the test as he de- 
cides what part of the subj'ect should be 
known. Other members of the depart- 
ment involved also can be asked to sub- 
mit lists of questions. Oftentimes, ex- 
aminations which have been used in the 
past will yield good material. In any 
event, many more questions should be ob- 
tained than can possibly b(‘, used so that 
a number of examinations can be made. 
Later these tests can be refined, revised, 
and reduced in number until several 
good examinations emerge. 

The fourth step is to decide on the 
length of an examination and this will 
depend on the time available. A rough 
rule for the number of questions for the 
multiple choice type of examination in 
algebra, physics, and chemistry is to 
allow anywhere from 6 questions per 
minute for a true or false type to 2 min- 
utes per question for a difficult multiple 
choice type with 5 choices. These are 
rough approximations since the time 
needed for most students to complete a 
test depends, among other things, on the 
difficulty and complexity of the ques- 
tions which are asked. In any case, a 
check on the time should be made by 
having some member of the department 
take the test and multiply his time by 2 
or 3 where the examination is objective, 
as in this case. This is in contrast to the 
essay type of examination where the rule 
usually employed is to multiply the in- 
structor’s time by 4 or 5. 
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Construction of the Tests 

AVhen the group of questions has been 
-elected for the examination, the work of 
the author of the test begins to get more 
flillicult. He has hvo tasks to do: one 
IS to arrange the problems in order of 
dilliculty from easy to hard, and the other 
IS to select the wrong answers or mis- 
I(‘ads. 

The reason for arranging questions in 
order of difficulty from easy to hard, is 
to eliminate as far as possible a person- 
ality factor. There are students who 
iiavc the good sense to skip a hard ques- 
tion and go on to the next one, but there 
also are sludmits who regard a hard 
|)i()hlcin as a challenge, no matter how 
jMiiphatieally they have been advised to 
ilo otherwise, and who therefore spend 
too much time on a question which hap- 
[)ens to be difficult for them. The result 
IS that time is called before they have had 
a chance to demonstrate what they know 
• Ml the easier questions. The ideal situa- 
tion, which probably never occurs, is to 
iiave an examination so arranged in difli • 
I'lilty that a student can answer all of 
the questions up to a certain item which 
IS the limit of his knowledge, and none 
beyond that point. The first arrange- 
ment of questions on tin* pait of the 
examiner must of necessity be a matter 
of guess work. After that it is possible 
to compute the difficulty of each question 
for a certain type of student population 
and thus to improve the test for that 
population. Since the difficulty of a 
problem is, to a certain extent, a func- 
tion of its situation in a tost, other re- 
visions can improve each preceding 
revision until the difficulty of the prob- 
lem, if it varies, begins to take on some 
stability. 

The other task, that of selecting mis- 
leads, is the more difficult ono^ and de- 
pends, in the beginning, very largely on 
judgment and experience. The task can 
be lightened considerably by making the 
fifth mislead in every question ‘‘All sug- 
gested answers are incorrect.” Not only 
does such a choice reduce the amount of 


work involved from finding 4 misleads to 
finding 3, but it also definitely serves to 
improve the examination by reducing to 
a great degree the eflect of chance in 
guessing the right answer; furthermore, 
it prevents the author of the test from 
making certain mistakes. If by any 
chance the author himself makes an error 
in what he intended to be the right an- 
swer, the correct answer automatically 
becomes No. 5. Some misleads will come 
from the author^s own experience; others 
will come from experienced teachers in 
the department. Then too, some studies 
can be consulted on the way that stu- 
dents think, such as the findings of 
Keller, Shrove, and Remmers (4,;")) who 
made a number of reports on ('ommon 
errors in mathematics. There are two 
other methods which were u:i<*d at the 
Illinois Institute of Technology and 
which yielded very fine misleads. One 
was to call for volunteers from the sec- 
retaries at the Institute, who had re(*ently 
graduated from high school, to work the 
))roblems in the test. The other method 
was to issue a first edition in wliich the 
fifth mislead, ‘^All suggested answers are 
incorrect,” never was the right answer. 
A special answer sheet was used with a 
space to the right of this mislead in 
which the student was directed to write 
what he thought should be the right an- 
swer if he chose mislead No. 5. Some of 
the best misleads were obtained by this 
second method where a number of stu- 
dents gave the same incorrect answer. 
Excellent suggestions for compiling mis- 
leads are also given by Adkins (I), pages 
56-64. 

After the misleads have been chosen, 
a very important part of test construc- 
tion is to decide in which positions to 
place the correct answers. In order to 
reduce the cilect of chance and what is 
known as pattern marking, % of the cor- 
rect answers should be choice No. 1, % 
should be choice No. 2, and so on up to 
No. 5. In particular, if choice No. 5, 
“All suggested answers are incorrect,” is 
always used for a mislead, it should bo^ 
the correct answer in % of the problems. 
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A method of' making sure that the eor- 
I’ftct answer occurs the proper number of 
times ill each of the five positions, such 
as .12 times in each position for a 60 
qiu'stion test, is to write the number 1 
on J2 ])ieces of paijer, the number 2 on 
12 ])it*ces of paper, and so on up to the 
number o. Place these 60 pieces of paper 
ill a box, sliake the box well, and then 
draw out the pieces of paper, one at a 
time. If the first drawing is No. 2, the 
('.orrect answer for question No. 1 should 
be placed as the second choice. 

Directions and Scorinff 

Alter the questions for the examina- 
tion have been selected, but before the 
test is printed or mimeographed, an im- 
jiortant task remains, that of writing the 
directions. These should be written as 
simply as possible, using words Avith a 
small number of syllables and employing 
simple short sentences. At least one 
and preferably more typical illustra- 
tions should be added. Writing direc- 
tions is an art which some people possess 
naturally, but much can be learned about 
good understandable writing from a book 
by Flesch (2). 

Scoring a multiple choice objective 
test presents another problem. Some 
authoi’s of tests prefer to count only the 
coi-rect answers. Others prefer to cor- 
I’cct for the element of chance in a five 
(‘hoi('e test by using the formula, rights 
minus one quarter of the wrongs. The 
advantage of a correction for guessing 
is that it eliminates the personality fac- 
tor of taking a chance. Under the first 
system of scoring, a cautious individual 
Avho takes no chances is penalized when 
he is competing with a daring individual 
who takes a gambler's chance on every 
question which he docs not know. 

Revisions of Tests 

After a test has once been given to a 
large enough group of people, at least 
100 and preferably many more, it can be 
refined and revised to make a much bet- 
ter test by examining each question of 
the test for three items : the usefulness of 


the misleads, the difficulty of each ques- 
tion, and the index of discrimination ot 
each question. 

To find the usefulness of the misleads, 
a count should be made o& the number 
of times each incorrect answer is used. 
If a mislead is never chosen or used only 
a very few times in comparison with the 
other misleads, it contributes nothing to 
the examination and should be replaced 
if possible by a better mislead. When 
clioice No. 5, “All suggested answers are 
incorrect,” is selected by an unusually 
large number of students, the implica- 
tion is that the students can think of more 
Avrong .answers than their professors and 
some of the weaker misleads should b(‘ 
improved. 

The next item to be investigated is tin* 
difficulty of a question Avhich is defiiieil 
to be the per cent of pupils out of the 
total number who answered tlie question 
correctly. Questions Avhich are answered 
correctly by a small per cent of students 
are considered more difficult than those 
which are answered coi'rectly by a large* 
per cent. If the examination is to be 
used on the same kind of students, all 
(questions then should be n'arranged in 
order of difficulty, from easy to hard. 

In the revised test it should be noted 
that the difficulty of a que.stion Avill some- 
times change, since the difficulty of a 
(juestion seems to be partly a function of 
its position as is shown by Monroe and 
Knglehart (6), page 187. 

The question ns to Avhich problems 
should be kept and Avhich should be re- 
jected on the basis of difficulty usually 
can be solved by retaining those prob- 
lems which are answered correctly by 
30% to 70% of the group as has been 
shown by Thurstone (7). However, in 
some cases it is advisable to go beyond 
these limits. For instance, a good rule to 
follow is to make at least the first ques- 
tion so easy that everyone can answer it 
and thus acquire some self-confidence. 
If the examination is to be a competitive 
one, enough difficult but fair questions 
should be inserted to separate the best 
pupils of the group from each other and 
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li(;in other members of the competing 
irroup. 

Discriminatory Value of Problems 

Finally, to make the test even better, 
the discriminatory value of a problem 
should be computed. Briefly such a value 
>.i)ows how well a particular question 
separates the persons who were most suc- 
rcs.sful on an examination from those 
who were least successful. For instance, 
il’ as many persons who made scores in 
rhe upper quarter of the group answered 
the question correctly as did those from 
the lower quarter, the item contributed 
nothing toward separating those who did 
host on the examination from those who 
id poorest, and hence is a useless ques- 
tion. There arc many methods of com- 
puting this discriminatory ability of a 
luostion, some of which arc shown in 
iiiilford (3) pages 295-297 and in Mqn- 
roe and Englchart (6), page 184. 

For most purposes, however, these 
viry fine instruments for measuring the 
disf riminatory ])ower of a question are 
not necessary, particularly since some of 
llieni are rather laborious to apply. An 
easy method which gives roughly the 
same result is to compute an index of 
discrimination called D. To compute D, 
the whole group of examination papers, 
nr a random sample of at least 100 
papers, are arranged in descending mag- 
nitude on the basis of total scores, from 
the highest score to the lowest score. 
From these, the upper quarter and the 
lowest quarter are selected. Next, for a 
f^iven question the per cent is computed 
i)f those in the upper quarter who an- 
swered the question correctly and then 
the per cent of those in the lower quar- 
ter who answered it correctly. If these 
per cents are U and L, then D = U% 
— L%. Thus if 70% of the^ students 
in the upper quarter, as measured by 
the total test, answered a question cor- 
rectly and 20% in the lower quarter, 
D = 70% - 20% = 60% or 0.50. The 
limits of D are from —1 to +1. Ex- 
perience has shown that D should be 


i8i 

larger than 25% or 0.25. Problems with 
D lower than 25% should be rejected, 
unless there is a special reason for keep- 
ing them. Illustrations of the computa- 
tion of D are shown in Table 1. 

TABLE 1 

Sample Discriminatory Values 



Problem A 

J’roblcin R 

Problem ( : 

Upper quarter 

80% 

40% 

10% 

Lower quarter 

20% 

40% 

15% 

D 

60% 

0% 

-5% 


In Table 1, for j)robUMn A, 80^v in the 
upper quarter answered the problem cor- 
rectly, but only 20% in the lower (piarter. 
Since D= 80% — 20% — 00%^, this is an 
excellent problem, as far as its ability is 
coiiC(*rned to separate the best students 
from the poorest ones. Problem B is a 
poor probh'in bec^luse as many persons 
in the upper quarter answered the (jues- 
tion cojT’Cctly as did those in the lower 
quarter, and hence tlie problem fails to 
discriminate between the best students 
and the poorest ones. Problem C with 
a negative value of J) also is a poor 
problem. It is very ])Ossible that it is so 
diflicult that it bec()mes a guessing prol)- 
lem wdiere the weak students, as som(*- 
times happens, are better guessers than 
the bright ones. 

Whenever D becomes very small or 
negative for a problem which the author 
thinks should be an acceptable problem, 
the key to the answers should be exam- 
ined to be sure the author has not made 
a mistake. Errors in the key on the 
part of the author wdll frequently show 
up as problems of great difficulty or low 
discriminatory power. 

When a number of examinations have 
been made so that a fairly large number 
of problems has been obtained for which 
the difficulty and the discriminatory 
values are known, these problems can be 
filed in a card catalogue with one prob- 
lem to a card. Thurstone (8) has shown 
how from this collection of problems, 
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other examinations can be made by se- 
lecting problems whose characteristics 
arc fairly well known and how such a 
collection of problems can be increased^ 
without materially affecting the entire 
(‘xamination, by adding a few new prob- 
lems each time. 

Tests for Predictive Use 

Examinations sometimes are used for 
l)redictive purposes, such as predicting 


made of students who have taken the 
mathematics aptitude test and who also 
have taken a course in college algebra 
and received a grade in that course. Sup- 
pose that the grading system is such that 
grades A, B, and C are considered satis- 
factory or passing grades, whereas 
grades of D and E are considered as un- 
satisfactory or failing grades. 

The critical score is obtained by draw- 
ing a grai)li as in the graj)!!. 
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success in a subject from an aptitude test 
or predicting success in college from an 
entrance examination. In such cases, it 
is necessary to compute what is called a 
critical or cut off score. In computing 
such a score, it is necessary to determine 
in advance what is to be measured and 
which instrument will best do the meas- 
uring. The latter problem usually is 
solved by finding correlation coefficients 
between various tests and grades or 
scores in a subject. When a good pre- 
dictive test is found, the next problem is 
that of finding the critical score. A defi- 
nition for a critical score on a test is a 
score above which the odds are in favor 
of a student making a satisfactory per- 
formance and below which the odds are 
against him. An excellent discussion of 
critical scores is given in Guilford (3), 
pages 181-187. 

To see how such a score is computed, 
suppose that a certain mathematics apti- 
tude test is a good predictor for success 
in college algebra. First a trial run is 


Mathematics aptitude scores are plotted 
on the .r-axis, and the number of students 
making passing grades or failing grades, 
as the case may be, on college algebra is 
]) lotted parfillcl to the 7/-axis. The curve 
GKJ is obtained by plotting the number 
of students who have passed the course 
against their mathematics aptitude score. 
Similarly, the curve FKM is obtained by 
plotting the number of students who 
failed the course against their mathe- 
matics aptitude score. 

If the letters G, H, and M, which 
stand for points, are also allowed to rep- 
resent their respective mathematics apti- 
tude scores, then it is obvious that the 
critical mathematics aptitude score lies 
somewhere between G and M. The rea- 
son for such a statement is that all stu- 
dents who have a mathematics aptitude 
score greater than M have passed the 
course, whereas all students who have 
made a mathematics apiitude score less 
than G have failed the course. 

The critical mathematics aptitude score 
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in Fig. 1 is defined to be H, which is the 
abscissa of the point where the curve 
FKM intersects the curve GKJ, and for 
this reason, if a score is selected higher 
than II, it is true that there will be some 
students who fail the course, as is seen 
from the curve KM; but it is also true 
that there will be more students who pass 
the course for every mathematics apti- 
tude score greater than H, as is seen by 
tlie curve KJ. Hence, the odds for a 
student who makes a mathematics apti- 
tude score greater than H are in favor 
of his passing the course. On the other 
hand, if a score is selected lower than H, 
it is true that some students with this 
score Avill pass the course, as is seen by 
the curve GK; but it is also true that 
more students will fail the course for 
every mathematics aptitude score less 
than li, as is seen by the curve FK. 
Hence, the odds for a student who m^es 
a mathematics aptitude score loss than 
IT are against his passing the course. At 
II the odds arc even as to whether a stu- 
dent will pass or fail the course in col 
l(‘ge algebra. Hence, 11 is defined to bo 
the critical score. If the mathematics 
aptitude test is chosen as one of the tests 
for an entrance examination and it is 
desired to select only those students who 
have the best chance to pass college alge- 
bra, then the least injustice will be done 
to the applicants for admission, if those 
making a score higher than H are ad- 
mitted and if those making a score 
lower than H are rejected. 

In an actual situation it never is nec- 
essary to plot the curves as is shown in 
Fig. 1. The critical score can be com- 
puted by any engineer, since all engi- 
neers know how to interpolate. An il- 
lustration is given in Table 2. 

In Table 2, the numbers in the fourth 
column arc equal to the number who 
passed minus the number who failed. 
The critical score is such a score that the 
number who passed equals the number 
who failed. Hence, it is necessary to 
know what mathematics aptitude score 
will give a value of zero in the fourth 


TABLE 2 

Computation of a Critical Score 


Mathcmalics 

Number 

Number 


Aptitude Score 

Passing 

Failing 


60 

12 

4 

8 

55 

9 

11 

-2 


column. This score obviously lies 9io of 
the way from 55 to 60 and, hence, equals 
56. 

Unfortunately in actual practice the 
situation sometimes is not as simple as 
Fig. 1 would seem to indicate. For in- 
stance, the success curve may cross the 
failure curve several times, and occasion- ' 
ally the failure curve may lie entirely 
within the success curve. Such cases 
mean either that the test used for predic- 
tive purposes is useless or else that the 
population used to compute the critical 
score is not large enough to overcome the 
erroj's which always are present in any 
testing process. 

The method used in Fig. 1 for deter- 
mining the critical passing or failing 
score, II, can also be used to predict from 
the proper aptitude test, the score above 
which the odds are in favor of a student 
receiving a given grade. If it is desired 
to know the score on the aptitude test 
which will separate the A students from 
the B students, all that is necessary to do 
is to replace the success curve by a curve 
showing the distribution of students mak- 
ing an A and to replace the failure curve 
by a curve showing the distribution of 
students making a B. The abscissa, H of 
the point K, where the curves cross will 
give an aptitude score, above which the 
odds arc in favor of a student making 
an A and below which the odds are in 
favor of his making a B or a lower grade. 

Illustrative Examples 

Some illustrations of the kinds of 
problems to be found in a mathematics 
achievement test are given in problems 
A, B, and C. 
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Problem A 

“ divided by 2 is equal to 


(1) 


( 2 ) 8 




(4) 2 


(5) All suggested answers are incorrect. 


l^ROBLKM B 

- + - = 

V q 


( 1 ) 


^(P + 9) 


( 2 ) 


0 


(;}) . . 
P + <1 


( 4 ) ^ 

pq 


pq ' ' P + q 

(5) All suggested ansu'crs arc 
incorrect. 


Problem C 

2100 _j. = 

(1) 2200 (2) 4100 (3) 4200 (4) 2*01 

(5) All suggested answers are incorrect. 


were given a placement examination to 
ascertain what course in mathematics 
they might study with a fair degree of 
success. Usually they were older men 
with a great deal of ambition to get more 
education. Fortunately questions A and 
B happened to appear both on the fresh- 
men entrance c.xamination and on the 
placement examination, thus shedding 
some light on some of the problems of 
adult education. 

The column headed 1 gives the per cent 
of those who attempted the problem and 
who selected choice No. 1 for the correct 
answer. Those Avho omitted the problem 
were not counted. A similar interpreta- 
tion is given for the columns headed 2, 
11, 4, and 5. For eacli problem. A, B, and 
C, column 5 was th(‘ choice, “All sug- 
gested answers are incorrect,” but for 
none of these three problems was this 
answer the correct one. 


The numerical characteristics of these 
problems, when they are analyzed, are 
given in Table 11. 

The first column of Table 3 gives the 
letter designation of the problem used in 
the illustration. The number following 
the letter gives the group which was used 
in analyzing the problem. Group (1) 
was composed of engineering freshmen 
who were admitted during 1942 or earlier 
without entrance examinations on the 
basis of a satisfactory high school tran- 
script. Group (2) was composed of 
engineering freshmen who Averc admitted 
in September 1948 and Avho had to pass 
an entrance examination in addition to 
submitting a satisfactory high school 
transcript. Group (3) Avas composed of 
students Avho entered with satisfactory 
advanced standing and who had to pass, 
in addition, an entrance examination. 
Since most of group (3) students were 
sophomores, it will be referred to as the 
sophomore group. Group (4) was com- 
posed of part time students who were ad- 
mitted AAuthout high school transcripts or 
entrance examinations, so long as they 
were not candidates for a degree. They 


TABLE 3 

Analysis ob' Problems A, B, and C 


I’lobloiii 


2 

n 

4 

•) 

Diffi- 

<‘uUv 

I) 

A(l) 

7 

3 

89* 

1 

0 

89% 

0.14 

A (2) 

7 

2 

91* 

0 

0 

91% 

0.15 

A (4) 

11 

4 

81* 

1 

2 

81% 

0.20 

B(l) 

42* 

43 

8 

2 

5 

42% 

0.77 

B(2) 

84* 

10 

3 

1 

3 

84% 

0.49 

B(3) 

97* 

2 

0 

0 

0 

97% 

0.06 

B(4) 

49* 

36 

6 

1 

8 

48% 

0.65 

C(l) 

18 

46 

14 

6* 

16 

6 % 


C(3) 

13 

34 

3 

24* 

25 

24% 

0.26 


* The correct answer. 


The column headed “Difficulty” gives 
the per cent of the group, including those 
who omitted it, who answered the prob- 
lem correctly. High numbers are asso- 
ciated with easy problems, whereas Ioav 
numbers indicate difficult problems. The 
column headed “D” gives the discrimina- 
tory value, D, of the problem. 

Analysis of Eesults 

Problem A (1) turned out to be an 
easy problem for the freshmen of gproup 
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(1), 89% of them having answered it 
('orrcctly. When given to the more se- 
lected freshman group (2), it turned out 
to be slightly easier, since 91% of those 
freshmen answered it correctly. At the 
same time, its discriminatory value re- 
mained virtually unchanged. Ordinarily 
Problem A should be rejected; but it 
turns out to be an excellent problem with 
which to begin an examination, since it is 
not so easy as to appear ridiculous, but 
easy enough to give about 90% of the 
examinees a good start. 

Problem B (1) turned out to be a 
])roblem of moderate difficulty for the 
freshmen of group (1), since 42% of 
the group answered it correcitly. Its 
discriminatory value of 0.77 makes it an 
(‘xcellent problem to separate the betler 
students from the weaker ones. Prob 
1cm B (2) illustrates the effect of an en- 
trance examination in preventing w«ak 
students from even entering the Institute. 
Whereas Problem B acted as a question 
of moderate difficulty with group (1), 
the same problem became an easy prob- 
lem for the more selected group (2). At 
the same time, it still had a good discrimi- 
natory value of 0.49. One mislead, No. 
4, should be changed, if po.ssiI)lc, to a 
mislead which is more plausible. 

Problem B (3) illustrates both the 
effect of an entrance examination and 
the screening effect of at least one year 
in college. Not only has Problem B for 
the sophomores become too eiisy, since 
97% of them answered it correctly, but 
it also hfis now lost its discriminatory 
power, since D has been reduced to 0.06. 
Problem B is useless in an entrance ex- 
amination for college sophomores. 

Problem C (1), with a difficulty of 6%, 
turned out to be too difficult a problem 
for an entrance examination for fresh- 
men. Its discriminatory power with 
group (1) unfortunately is hot known 
but must be very small. It should be re- 
jected on an entrance examination for 
h'eshmen, unless it is placed at the end 
of the test and used to select those stu- 
dents from the less than 1% of the popu- 
lation who have real mathematics ability. 


Problem C (3), used Avith sophomores, 
still remains a difficult problem with the 
questionable discriminatory ability of 
0.26. If the per cent of those who se- 
lected the -wrong choices of 1, 2, and 3 
for group (3) is compared with the cor- 
responding per cents for group (1), it 
is seen that all three arc less. In other 
words, the sophomores are much less 
gullible than the freshmen; they have be- 
come educated. However, the per cents 
of those who selected elioiee No. 5 also 
shoAVS that the sophomores can think up 
more wrong answers than the freshmen. 

The data in row A (4) and row B (4) 
show the troubles that instructors ex- 
perience when teaching i)art time stu- 
dents, even if they are ambitious. A 
simple problem like A turned out to be 
more difficult for the part time students 
than for the Aveakest freshmen class. 
IVoblem B was only slightly easier for 
the p.art time students as compared to 
the weakest freshmen class, but the high 
value of D, 0.65, sIioaa^s that students in 
the loAvest quarter aaxtc very poor. 

Value of Problem Analysis 

An analysis of problems docs for an 
examination what tests do for instru- 
ments used by engineers. No engineer 
Avould consider the design of a machine 
complete until he had tested its reli.abil- 
ity. No scientist Avould use a sextant, a 
stress analyzer, or a balance unless he 
either kneAv its reliability or felt that it 
Avas a reliable instrument constructed by 
a responsible firm. Nevertheless, instruc- 
tors frequently use examinations and 
base important decisions on them for 
their students without knowing the re- 
liability and basic characteristics of the 
tests which they have used. It is true 
that situations do exist particularly 
where judgments are based on other con- 
siderations than a single test, Avhere it is 
not necessary for the test to be a first 
class instrument. However, any test 
can be improved by determining objec- 
tively if a given problem is adapted to 
the group for whi^ it has been designed 
through computing its difficulty and by 
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determining if it is carrying its load 
through the computation of its discrimi- 
natory value. Furthermore, an analysis 
of test questions sometimes makes it pos- 
sible to ascertain how far out of line the 
teaching of a subject is from what it 
ought to be. 

The methods and illustrations which 
have been given, show not only the need 
for problem analysis but also how easy 
such a task really is, ;md how easy it is 
to construct a good examination, if a per- 
son goes about it in the right way. 
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Captain John C. Gebhard (C.E.C.), 
U.S.N., Retired, who supervised the con- 
struction of the U. S. Naval Training 
Center at Sampson, N. Y., and other im- 
portant, high-speed building projects for 
the Navy during World AVar IJ, has 
joined the Civil Engineering faculty of 
Cornell University. 

New appointments to the Graduate 
School of Stevens Institute of Technol- 
ogy include Wilhelm Orris tein, associate 
professor at Newark College of Engi- 
neering as visiting professor of mechani- 
cal engineering; Hans Arnold Panofsky, 
associate professor at New York Univer- 
sily, as visiting professor of meteorology; 
Gregory H. Wannicr, member of the 
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Notes 

tec'hiiieal staff of Bell Teh‘phone Labora 
tones, as adjunct associate professor of 
mathematics and physical science; Marvin 
Gim[)rich, consultant at the Stevens Ex- 
periiiKMital Towing Tank, as adjunct 
as.sociatc professor of fluid dynamics. 

Chester A. Arents has boon appointed 
as.sistant dean of engineei-ing at Illinois 
Institute of Technology, it was an- 
nounced by Dr. John T. Hettaliata, dean 
of engineering. Arents has been asso- 
ciate professor of mechanical engineer- 
ing. He joined the staff in 1947, aftei’ 
serving a year as associate professor at 
Montana State College. From 1943 to 
1946 he was assistant professor at Ore- 
gon State College. 
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I nlroUur I ion 

In order to ciicourngo graduate study 
and research in engineering, physics, 
inatheniatics, clieniistry, physiology, eco- 
nomics and related Helds, The Ohio State 
University, in 1940, instituted a Graduate 
Center at Wright-Palterson Field, Day- 
ton, Ohio, in cooperation with the Air 
Materiel (^nninand and fli<* Air Force 
Institute of Technology. The institution 
and development of this Graduate Center 
has been carried out under the terms of 
a contract between the Air Materiel Com- 
mand and The Ohio State University. 
This contract has now b(‘en in force foi’ 
more than three calendar years. 

The purpose of this Graduate Center, 
away from the physical boundaries of 
the University campus, is to i)j’()vidc on- 
thc-job opportunity for qualified per- 
sonnel of the Air AFateriel (Command to 
pur-sue graduate research and study 
under university conditions. In prin- 
ciple the Wright-Patterson Graduate 
Center is considered as an extension of 
The Ohio State University Graduate 
School. 

Under the teians of the contract the 
Air Materiel Command provides the nec- 
essary funds for the program. The cost 
of instruction, administration at the 
Graduate Center, transportation, etc., are 
charged against these funds. In addi- 
tion, the students enrolled in the courses 
pay the regular University fees assessed 


against part time students in the Twi- 
light School. These fees cover the cost 
of administration on the University 
(iimpus. 

Tile Graduate Center is operated 
under the sajne rules which apply to the 
Graduate School on the campus. It is, 
Iherefore, directly responsible to the 
Dean of the Graduate School in regard 
to academic procedures. Since the pro- 
gram at the Graduate Center is a part 
time, in-service program, the business 
details are administered by the Director 
of the Twilight School on the campus at 
t’olumbus. 

A full time administrative staff, re- 
sponsible jointly to the Dean • of the 
Graduate School and the Director of the 
Twilight School, is maintained at the 
Graduate Center. It cooperates with the 
Dean of the Graduate Division of the Air 
Force InstitiiU* of Technology in unify- 
ing and supplementing the administra- 
tion of the program. 

The progi am of each department offer- 
ing work at the Graduate Center is under 
the direction of the department chairman 
or a member of the staff of the depart- 
ment appointed by the chairman. 

The Graduate Center Faculty 

All members of the Graduate Center 
Faculty must meet the requirements and 
have the approval of the Graduate 
School. These faculty members may be 
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classified into three categories. First, 
there are the members of the faculty on 
the campus. These men, besides being 
members of the appropriate departmen- 
tal and college faculties, arc also mem- 
bers of the Graduate School faculty. 
They are selected by the appropriate de- 
partment to teach and to act as advisors 
to students in the programs leading to 
degrees at the Graduate Center. Since 
tliis is in addition to their regular Uni- 
versity duties, they receive extra com- 
pensation for this work. 

A second group of members of the fac- 
ulty are those who are members of the 
faculty of some neighboring college or 
university. They are selected by the ap- 
propriate Ohio State University depart- 
ment and must meet all of the require- 
ments which that de])artmcnt has for its 
regular staff members and in addition 
they must meet the requirements of the 
Graduate School. These men are em- 
ployed on a part time basis. 

The third group of faculty members 
consists of qualified employees of one of 
the laboratories at Wriglit-Pattcrson 
Field. These men are also selected by 
the appropriate Ohio State University 
department and must meet the same re- 
quirements that are imposed on the two 
groups previously described. Proper 
arrangements for their time and compen- 
sation are made with their supervisors at 
the Field. 

The problem of securing adequately 
trained instructors to carry on the pro- 
gram covering numerous fields of spe- 
cialization has been a difficult one to 
handle. The instruction, to a large ex- 
tent, has been handled by The Ohio State 
University personnel. However, in some 
instances, it has been necessary to sup- 
plement the instructional staff by the 
procurement of the services of instructors 
connected with other universities in the 
vicinity. The distribution of teaching 
personnel during the Winter Quarter of 
1949 reflects this policy as shown here- 
with: 


Univuraity or Niinibei of 

Orennizatioii Instructors 

Ohio State University 20 

University of Dayton 2 

Antioch College 1 

VVright-Patterson Field • 4 

Kettering Foundation 1 

Total 28 


The selection of courses by individual 
students following a degree program is 
(Mitirely under the direction of a regular 
member of the department responsible 
i’or that program. The teaching of 
classes may be done by any of the staff 
members previously mentioned. The 
supervision of research for thesis pur- 
poses and examinatidli of candidates for 
degrees are under the direction of reg- 
ular members of the appropriate Ohio 
State University departments. 

Begistration of Students 

Any civilian or military employee of 
the Air Materiel Command at Wright- 
Patterson Field who meets the require- 
ments for admission to the Graduate 
School at Ohio State University is eligi- 
ble for admission to the Graduate Cen- 
ter. These men follow the same pro- 
cedure for admission to the program 
and registration in its courses as is fol- 
lowed by graduate students on the cam- 
pus. Upon admission to the Graduate 
School the student is assigned an advisor 
who helps him to plan his program. If 
the student is working for a graduate 
degree he must meet all the requirements 
for a degree that are imposed upon reg- 
ular graduate students for retention in 
the program. 

The mechanics of the registration and 
the fees paid by Graduate Center stu- 
dents are the same as those which apply 
to Twilight School students on the cam- 
pus. The student can complete his reg- 
istration and pay his fees at the Graduate 
Center so that it is unnecessary for him 
to go to Columbus for this purpose. 

In addition to regular graduate stu- 
dents, the Graduate Center is open to a 
few advanced undergraduates who may 
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be admitted to courses which are open to 
both graduate and advanced undergradu- 
ate students on the same basis that they 
would be admitted to these courses on 
the University campus. They may reg- 
ister as special students in the appropri- 
ate college in the University. They must 
have a good record and at least a junior 
standing from an accredited college from 
which they transfer. The number of 
such students Avho are accepted is limited 
to the number which can be admitted 
without overcrowding existing courses. 

Methods of Instruction - 

The classes are all taught in the build- 
ing at Wright Field which houses the Air 
Force Institute of Technology. The 
courses carry the same numbers and are 
taught on tln^ same basis as the corre- 


sponding courses on the University cam- 
pus. They are courses which have been 
approved for graduate credit on the 
campus and usually follow the same out- 
line that is followed there. 

Classes are scheduled from 3 to 4:30 
and from 4:30 to 6 in the afternoon. 
They are usually alternated each week so 
that a student who has a 3 to 4:30 class 
one week will have a 4:30 to 6 class the 
following week. In this way the student 
is in class one-half the time on his own 
time and the other half on his employer’s 
time. Each student may carry up to a 
maximum of 6 credit hours each quarter. 
This means that an individual student 
<'arries one or two courses each quarter. 

Instruction was started at the Wright- 
Fat terson Graduate Center in the Winter 
(Quarter of 1046. 


Department 
Mathematics 
Electrical Engineering 
Physics 


WiNTKK (^r\UTl-’K, lOh) 

Title 

Atlvanccd Cnleuliis 

Network Analysis and Synthesis 

A dva need Electricity 


From this beginning with three courses the program has rapidly developed and an 
indication of the growth run best be given by listing the work given during the Winter 
(Quarter of 1949. 

WlNTKR Qt ARTER, 1910 


Department 


TUlr 


Aeronautical Engineer] ng 
Aeronautical Engineering 
Aeronautical Engineering 
Aeronautical Engineering 
Aeronautical Engineering 
Business Organization 
Chemical Engineering 
Chemical Engineering 
Chemical Engineering 
Chemistry 
Chemistry 
Economics 
Economics 

Electrical Engineering 

Electrical Engineering 

Industrial Engineering 

Industrial Engineering 

Mathematics 

Mathematics 

Physics 

Physics 

Psychology 


Aircraft Structural Analysis 

Modern Aircraft Propulsion 

Missile Ballistics 

Rotary Wing Theory 

Mathematical Aeronautics 

Business Law — Negotiable Instruments 

Chemical Engineering Thermodynamics 

Advanced Chem. Eng. Thermodynamics 

Chemical Engineering Kinetics 

Organic Micro and Semi-Micro Analysis 

Colloid Chemistry 

Labor and Government 

Principles of Social Economy 

Analysis of Electrical Engineering Problems 

Network Analysis and Synthesis 

Engineering Economy 

Special Problems 

Differential Equations 

Advanced Calculus 

Modern Atomic Spectroscopy 

Theory of Vibrating Systems 

Mental and Educational Tests 
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lu addition to the foregoing courses, 
research courses can be taken in each of 
the major fields. 

Research and Thesis Work 

Tho.se students doing research work 
have regularly scheduled conferences 
with their advisors. The research Avork 
may be carried on in one of the labora- 
tories at the Field. The research topic 
must be approved by the student^s ad- 
visor and also by the supervisor of the 
laboratory in which the student is em- 
ployed. These subjects in engineering 
may be experimental, analytical or both. 
An attenijAt is made to select a thesis sub- 
ject closely connected Aviih the work the 
.student is doing in the laboratory in 
which he is employed. Nori-clas.silied 
subjects are selected if it is possible. If 
it is necessary to select classified subjects 
special arrangements have to b(i made to 
satisfy the security requirements. Tin* 
laboratory facilities for research work 
are extremely good sinc(» the various 
laboratories at the Field are equipped as 
well as or, in many instances, bett(jr than 
the regular Univeisity laboratoi'ies. 

Library Facilities 

The library facilities at the Graduate 
Center are moderately good. There is 
the library of the Air Forces Institute of 
Technology, located in the same building 
as the Graduate C(‘iiter, which is avail- 
able for the use of the students registered 
in the Center. In addition to this li- 
brary, the extensive general Wright Field 
libraries are, Avith proper restrictions, 
available for refci'cnce Avork. Another 
extremely good source of rc^ference ma- 
terial is the large number of reports of 
research work carried out by outside con- 
tractors for the various laboratories at 
the Field. These reports are usually 
available at Wright Field long before 
they are available for general distribu- 
tion. The contacts made by the students 
with outside contractors are another 
fruitful source of information for re- 
search reference which is not so readily 


available to students on the University 
campus. 

Transportation 

The problem of transportation of fac- 
ulty personnel from The Ohio State Uni- 
versity campus to the Graduate Center 
has been handled in several ways. The 
l)rivate cars of the faculty are used, the 
University car stationed at Don Scott 
Airport is also utilized and a Beech C-45 
.seven passenger airplane on loan from 
the Air Forces has been of value in this 
c.onnection. The airplane has operated 
.s(*veral quarbirs, making four round 
trips per Aveek from Don Scott Field to 
Wright Field. The, use of this air2)lane 
has resulted in considerable saving of 
time on the part of the faculty ])er- 
sonnel. 

Concluding Remarks 

It is the opinion of the Avritcirs oC this 
paper that the Graduate Center at 
AV'right-Patterson Field is valuable to the 
students at the Center, to the Air Ma- 
teriel Command and to The Ohio State 
University. 

The students at Ihe Center ai‘c benelit- 
ing because they are able to g^^t in-service 
university training and thus increase their 
store of knowledge. Furthermore, in a 
number of cases, tliey arc able to meet 
the requirements for the masters degree. 
Thus, these students are able to increase 
their owji competence and, thcrcifore, 
their value to the Air Materiel Connnand. 

The Air Materiel Command is bene- 
fited by this program because of the in- 
creased competence of its present per- 
sonnel. In addition to this it can use the 
Graduate Center program as an added 
inducement for attracting and retaining 
desirable personnel. Another source of 
benefit to the Air Materiel Command is 
the contact between its personnel and 
The Ohio State University faculty mem- 
bers. These contacts htyre, on a number 
of occasions, resulted in consultations, 
with mutual benefits, on problems of re- 
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search and development being carried on 
l)y the Wright-Patterson Field Labora- 
tories. 

The Ohio State University benefits be- 
cause of the relations which its staff 
members have with the personnel of the 
Wright-Patterson Field Laboratories. 
They arc brought into contact with rc- 
soarcli problems which are of mutual in- 
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terest, and this somelimes means that in- 
formation on problems in the frontiers 
of their special fields is made more easily 
available to them. Because of the spe- 
cial facilities in some of the laboratories, 
several of these contacts have resulted in 
research theses which would have been 
difficult lo carry on Avilh the limited fa- 
cilities of a university. 
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A Neglected Technique in Operational Calculus 

By C. 11. WYLIE, JR. 

Chairman j Department of Mathematics^ University of Utah 


Among the well-known results in Operational Calculus is the following 
Theorem: If f{t) is a periodic function with i)eriod A-, then the LaPlace Transform 
of f{t) is 



This is a useful and coinpl(*tely straightforward formula for transforming any of the 
various periodic functions of engineering analysis — rectified sine waves, saw tootli 
waves, or series of Morse dots, for instance. 

On the other hand, the inverse problem of determining the function corresponding 
to a transform whose denominator contains the factor (1 — as well as other, 
purely algebraic factors, seems to be nowhere near as well standardized. Mc- 
Lachlan (1), for instance, solves the problem through the use of the inversion integral 
and the theory of residues. Gardner and Barnes (2) suggest two methods, one 
based on the Mittag-Leffler partial fraction theorem, the other on the expansion of 

the factor — in an infinite series of powers of e~^\ Churchill (3) employs 

1 — e ** 


the latter process and also an eciui valent method based on the convolution integral. 

In connection with this expanrsion procedure (which seems to be the most elemen- 
tary and natural one) it does not api)ear to be well known that its results, in all 
cases of practical interest at least, can be put in a simple, finite form. The purpose 
of this note is to indicate how this can be done, and to present a short list of such 


forms in terms of which the inverse of any transform containing 


1 _ 

1 ± e 


--- can be 


expressed. The manipulations are essentially elementary, and we shall not go into 
extensive mathematical detail in our exposition. The derivation of one typical 
formula and the discussion of an example should enable us to say legitimately that 
the rest “can be left as an exercise for the student.'' 

Suppose, then, that at the penultimate stage in a problem we have the information 
that the transform of the function we are seeking is 


F(8)- 


1 

1 =t c-** 


f 


where the denominator of F(s) is assumed to consist solely of real linear and irre- 
ducible quadratic factors. If we expand the factor (1 d= ^ series in 

we obtain for the transform 

=F + c-2*- =F e-®** + 


Now let g(t) be the function of t having F{8) for its LaPlace transform. Under the 
above assumption regarding Fia) the determination of ^(0 presents no problem. 

zg2 
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The complete inverse, by the well-known theorem on real translation, can now be 
written 

/(O = E(- -jk)u(t -jk), 
y-0 

where u(t) is the familiar unit step function. 

For any value of t the above expression for/(0 is clearly a finite sum. Moreover, 
and this is the neglected technique to which we wish to call attention, this finite 
series can always be explicitly summed. In fact if the denominator of F(s) contains 
no repeated factors, ^(0 can contain only terms of the form u(t), c~®*, sin bt, and 
cos bt, all of which can be included in tlie one form if a be permitted to assume 
(‘omplex values. But a series of the form 

zp g-a(« -k) _|_ g-o(i-2fc) zp ^-a(t-3k) . . . (qp l)ng-a(«-nfc) 

is just a geometric progression whose^sum it is^an easy matter to write down and 
convert to a purely real form. 

On the other hand, if the denominator of F(s) contains repeated factors then the 
typical terms noted above as possibilities can also occur multiplied by powers of t. 
In this case the general term of the sum which we must consider is of the form 
Now a series of the form 


icg-ai ip (^ — + (^ — • • • (=F l)”(f — 

while clearly not a geometric progression can still be explicitly summed. In fact 
from the Calculus of Finite Differences, we have the following 

Theorem (4)' If « any constant, real or complex, <f>{j) a polynomial of order m, 

(X 

and if 5 = , then 

a — i 


is equal to 


where 


n 


= 0(0) + a0(l) + • ■ ■ a”<t>(n) 

1=0 


a>V(j) 




a"+'7(n + 1) - 7(0), 


V(J) = { I - |8A + • • • (- l)’"/3-"A"}0(i) 


and A is the ordinary difference operator defined by the properties 

A/(j) =/(i + i)-/(i) 

AW) = A/(i -HI) - Af(j) 


This serves to sum the series, following which it is an easy matter to convert the 
complex exponentials, if any, into a purely real form. 

As a sample derivation, let us find 


/(O = 


1 


(s -h o)>(l + e 


-*•) }• 


T . . 1 

In this case F(8) is z — ; — hence git) = Then fixing our attention 

(» H- ay 


on a 
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general period, say nA ^ ^ (n + 1)A;, we have for f(l) over this interval 
L(- - jk)i- 


j-O 


J-O 


Applying the summation method of the above theorem, we make the following 
identifications: 


a = (- P = 


pah 


4>ii) = (t - jk), m = 1, 


- 6“* - 1 e-* + 1 ’ 

The re(iuired sum is therefore 


■n+l 

= 0 


r [?^n {'+ ?^ }] 




(t — n + lA;)(c°* + 1) + + 1) + 


+ ly 


+ e- 


(e“* + 1)2 


1 . 

2 . 

3. 

4. 


f).! 


5.2 
6.1 

6.2 

7.1 

7.2 


8.1 


8.2 


TABLE I 

Definitions for nk '^ x^n + Ik 


ss(x, k) = 

'staircase function* 

» + 1 

ind(a:, A:) ^ 

'Morse dot function* 

(- D* + 1 

2 

rss(x, k) s 

(n+l)» 

rm(l(z, A:) 5 

^ x + \[\-{- l)»(2n + 1) 1 

epi(x, a, k) = 

g-o. 

e“* - 1 

epii(x, a, k) s 

«-« 

«“*+ 1 

e”“ cos 6(x + fc) — cos hx 

cpi(x, a, 5, k) a 

2 (cosh ak — cos hk) 

cpii(x, a, 5, k) = 

6 “®* cos 6(x + k) + g-»(*+*) cos bx 

2 (cosb ak + cos bk) 

spi(x, a, 6, k) a 

e^* sin b(x + A;) — sin bx 

2 (cosh ak — cos bk) 

spii(i, a, 5, A;) a 

repi(x, a, A;) a 

c"“ sin b(x + Ac) + «-««■+*) sin 6x 

2 (cosh oA; + cos bk) 

(x + k)e-“ - xe-*<^n 

2(coBh oA; — 1) ^ 

(x + k)e-" + xe""****’ 

repii(x, a, A;) a 

2 (cosh 0 ^— 1 } 
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TABLE II 



LaPlace transform 


1. 

1 


8(1 - e-*0 


2. 

1 

»(1 + e-*-) 


3. 

1 


s*(l - e-*0 


4. 

1 

8*(1 + C-^-) 


5.1 

1 


(s + a)(l - 6-*-) 


5.2 

1 


(s + o)(l + e-**) 


6.1 

.9 -f a 


(s + a» + 6»)(1 - 

g-ia) 

6.2 

* + a 


(7+i» + 6>)(l + 

g-A-«) 

7.1 

b 


(r+ii* 4- 6»)(i - 

c-*-) 

7.2 

b 


(8'+ o> + 6«)(1 + 

e"*') 

8.1 

1 


(s + a)*(l “■ c-*-) 


8.2 

1 


/- 1 1 .-kti'j 



Function ( —k gO, nkgt^n+l k) 
ss(x, k) 

md(a;, k) 
rss( 2 ;, k) 
rmd(a:, k) 

epi(T, a, k) — epift, a, k) 

(-1)" cpiiCr, a, k) + epii(f, a, k) 
(•pi(T, o, 6, k) — cpi(f, a, b, k) 

(- 1)'^ cpii(T, a, h, k) + cpiiU, a, b, k) 
spi(r, a, hf k) — spi(/, a, fc, A;) 

(- 1 )" spii(T, a, 6, A;) + spii(«, a, ?>, A;) 
rcpi(r, a, A;) — rcpi(^, a, A;) 

(-1)" rcpii(r, a, ^■) + r(jpii(^ a, k) 


or, dividing the top and l)ottoin of each fraction by c“^, 

2(cosli ak + 1) 2(cosh ak + 1) 

The second fraction is clearly independent of w, i.e. is of the same structure in all 
periods. Because of the factor it is of negligible importance after the first 

few periods. 

To achieve a more symmetric form, let us write t = t — n + \km the fir st frac - 
tion. The variable t thus ranges from — A; to 0 as i ranges from nA; to n + lA; 
Then the above function becomes 


(- 


t(1 + c-°*) + k 
2(co8h ak + 1) 


I + A; 

2(cosh ak + 1) 


or, rearranging slightly, 


(r + A;)e-»" + {i + k)e‘^^ + 

^ 2(co8h ak + 1) 2(cosh oA; + 1) 

The first of these fractions yields the same set of values, except for the alternating 
sign, in all periods. It is therefore the steady-state portion of the inverse. 
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Without further proof we shall now list additional forms, analogous to the one 

just derived, in terms of which the inverse of F(s) - been 

broken down into partial fractions) can be expressed. To do this conveniently we 
shall coin a number of functional symbols to describe compactly the combinations 
of elementary functions to which we shall refer. In each case the notation is at 
least mildly suggestive. Thus the letters pi suggest 'periodic inverse.' The letters 
e, c, s suggest respectively 'exponential/ 'cosine,' and 'sine.' The letter r suggests 
the adjective 'repeated.' Functional titles without subscripts identify functions 

associated with LaPlace transforms containing the customary factor —• 

1 — e ** 

The subscript 1 identifies a function associated with an L- transform containing 
1 

1 + 

The transient components (devaluated components) of all inverses are continuous 
for all f > 0. This is true of the steady state terms (r-evaluated components) of 
the inverses only if the order of the denominator of F(s) exceeds by more than one 
the order of the numerator. When the order of the denominator of F(s) is exactly 
one more than the order of the numerator there is a ‘jump' of + 1 in the steady 
state term in crossing each of the period boundaries, t = nk, if the associated trans- 
form contains ; and a 'jump' of (— 1)'^ in crossing each period boundary 

if the associated transform contains r — r • 

1 + 6“** 


Example 

a simple series circuit contains the parameters R = 400, L = .2, C = 10“®. 
At f = 0, while the circuit is completely passive, an exponential sawtooth e.m.f. 
equal to throughout one period, and repeating itself every .002 seconds, is 

switched into the circuit. Find the total response of the circuit and also the steady 
state behavior. 

The differential equation to be solved is 

.2 ^ + 400i + 10‘ f'ldt = E{t). 

Jo 


Taking the L-transform of this equation we have 


Pxiv 

(. 2 , + 400 + Ji') - 


\ I e->'e-‘0"‘dl 
Jo 1 - 

1 _ e-./6(.» - (1 _ e-'i*oo)(a + 5000) 

JSoe-'" Foil - c-") 

I ei\t\rk "• /_ I ft a/Kno\ » 


•• L{i) = 


a + 5000 ^ (» + 5000)(1 - ' 

5 Bo(l - 


(a + 5000 ) (« + 1000 * + 2000»)(1 - e-*'"®) 


Se^oEoa 


(a + 5000 ) (« + 1000 * + 2000 *) 
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Now by familiar partial fraction manipulations we have 
s 


1 

[ -1 

4000 

[.<! + 5000 


+ s + 1000 


From this point the entire solution can be written down at once: 
Sfioe-*" 


4000 


{ _ e-5ooo< + g-iooo< cos 2000<} 


5.go(l - e-‘°) 


4000 

5£o(l - e- 


4000 

The steady state is descrilicd l)y tlie terms in t: 

5A’o(l - c-‘") 


cpi^r, 1000, 2000, - cpi^<, 1000, 2000, j 

5000, ^)-epi(,, 5000, j^)j. 


= 


4000 

)r, written out at Icngtii, 

fg-lOOdr cog 2000 


C|,i(r, 1000, 2000, 5 ^) - epi(,, 6000, ] 


?■« = 


5Eo(l - e-10) 


4000 


(^ + 55 o) 


c -I 000 (r+ i/.w) 2000r 


2 (cosh 2 — cos 4) 


- 1 


This function, plotted for — < r < 0, defines one comi)lete cycle of the steady 

ouu 

state behavior. Of course the unit ‘jumi)s' in ci)i(r) and — cj)i(T) at the ends of 
each period just cancel, leaving the steady state function continuous, as of course it 
must be. 
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Teaching Elementary Column Theory 

By PHILIP K. ROOS 

Associate Professor of Engineering hfechanics^ Pennsylvania Stale College 


The derivation of the lOuler equation 
is often a first step in the teaching of 
columns. This basic form cun he de- 
rived by the same moment-area method 
which proves such a useful tool in the 
calculation of deflections in flexural mem- 
bers. Its application to columns has 
been noted by Professor Van Den Broek 
in his book on limit design and Professors 
Sutherland and Bowman in their text on 
structural design. This use is based on 
the assumption that the deflection curve 
and the moment diagram for the column, 
as the axial load approaches a critical 
value, are both sine curves. 

The first step in the use of this method 
is to point out to the student, with illus- 
trations, that he knows the areas and 
centroids of many geometric figures in 
terms of certain constants and the inter- 
cepts the figures make with the coordi- 
nate axes. Then set him the problem of 
finding the constants that will give him 
the area and centroid of the sine curve 
between 0® and 90° when the intercepts 
on the X and y axes are in the general 
terms b and a instead of the specific 7r/2 
and 1. The expression for area will turn 

2 

out to be A = — afc, and for centroidal 

TT 

distance along the x axes measured from 

0 ®, 5 =- 6 . 

IT 

When this is done, the deflected shape 
of a pinned-end, axially loaded column 
of length L and load P can be studied to 
see how Theorem II of the moment-area 
principles can be applied to find the 
maximum deflection A of the column. 
Then the moment diagram, which is a 


sine curve with a length L and a maxi- 
mum ordinate or moment of PA, should 
be drawn. In the general expression for 
the maximum deflection EIH = Ax, A 
PAL 

will be ecjual to and x will be equal 

TT « 


to The general expression then re- 

TT 

(luces to the Euler expression for the 


critical buckling load P 


tt^EI 


In some texts the general case con- 
sidered is the column fixed at one end 
and free at the other end with a length 
L and a load P at the free end. In this 

case, X = — , A = and the ex- 


pression for the 

P = ^ . other 

4L* 


critical load becomes 
conditions of fixed 


and pinned-end columns are then con- 
sidered as being made up of some mul- 
tiple of this general case. These cases 
are well known and they are recalled 
here only to indicate the variety of ways 
this problem can be treated by the 
moment-area method. 

From the viewpoint of engineering 
education in general, it is important 
that the students be disabused of any 
ideas that this is a means of circum- 
venting a mathematical analysis. The 
form of the differential equation involved 
can be used to show the student the 
reason for the basic assumptions. It 
can thus be shown that a sound basic 
understanding of mathematics is needed 
to appreciate when an*^ how a graphical 
method may be applied. 



Co-operative Standards and Criteria" 

By JOHN M. HOUCIIENS 

Associate Professor of Co-ordination, University of Louisville 


Because of the shifting emphasis on 
the relative importance of professional, 
social, and economic factors, it has be- 
come imperative that we re-study the 
objectives and standards for our various 
co-operative plans. If we are to do a 
good job in the co-operative schools in 
training our students to render effective 
and efficient service in the engineering 
profession, the criteria by which we 
measure the organization and operation 
of our progprams must be sound and ade- 
quate. 

Dean Freund and his committee on 
Aims and Ideals of Co-operative Engi 
neering Education did an excellent job 
in organizing the collective thinking on 
these matters into the ^ report presented 
to this society two years ago. It has 
served as a good basis and an inspiring 
stimulus for each of us in studying our 
respective programs. 

The writer is presenting some of his 
observations and thoughts on the matter 
of standards and criteria as derived 
from his experiences with the program at 
the University of Louisville. 

It has been an inspiration to note dur- 
ing the post-war re-organization period 
the soundness of the basic principle of 
the co-operative system for training young 
men for their most effective performance 
in the engineering profession. It is 
strongly indicated that the co-operative 
method has an expanded and enhanced 
significance in this period when the 

* Presented at the Co-operative Engineer- 
ing Education Division at the Annual Meet- 
ing, Austin, Texas, June 14, 1948. 

1 Proceedings of the American Society 
for Engineering Education, vol. liv, p. 117. 


world is so keenly aware of the sociologi- 
cal and economic import of tlic engineer 
and his work. Since the achievements 
of engineers so vitally affect every phase 
of human existence and activity, it is 
imperative that they not only have some 
concept of all the other factors of civili- 
zation but also that they learn to or- 
ganize and apply their knowledge and 
skill so as to contribute most to the wel- 
fare of humanity. Engineers must be- 
come more and more a part of the world 
they so profoundly shape. Engineers 
can be isolationists no longer without 
contributing to the detriment and de- 
cline of civilization. The co-operative 
system offers unusual opportunity to in- 
troduce this viewpoint to students. 

Objectives of Co-operative System 

The writer has formulated the follow- 
ing summary of objectives of the co- 
operative system as a basis for our study 
and discussion: 

1. To provide an opportunity for the 
student to obtain a clear concept of engi- 
neering and to determine whether he is 
adapted to the profession and to the 
branch he has chosen. 

2. To give the student a background 
of practical experience under actual in- 
dustrial conditions : first, in order to 
help him comprehend more readily the 
basic principles taught in the various 
courses and to cause him to appreciate 
more fully their applications to useful 
processes and real problems. The sec- 
ond phase of this objective of practical 
experience is to introduce the student to 
the methods and techniques of the appli- 
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cation of engineering principles, i.e., “the 
engineering knoAV how.” 

3. To give the student an understand- 
ing of the human factors in the industrial 
and professional world; and to help him 
develop his personality and tact so that 
he can deal successfully with the various 
types of people he must associate and 
work with in his professional career. 

4. To acquaint the sludent with the 
economic factors of engineering and in- 
dustry, particularly the relative value of 
time, money, and materials. 

5. To train the student to meet indus- 
trial and professional discipline and de- 
mands. 

6. To give the student a eomprelien- 
sion of human values and relationships; 
and to create in him a eonseiousness and 
a perspective of his responsibilities to 
society as a citizen and as an engineer. 

It should be borne in mind and con- 
stantly emphasized to all concerned — 
faculty, employers, and students — that 
the co-operative system is first and fore- 
most an educational program closely 
integrated with the course work at school 
and designed to train the student in all 
the factors involved in tlie profession. 

It is easy and tempting, especially for 
students, to emphasize sonic of the inci- 
dental values of the co-ojicrative system 
rather than the main objectives. Espe- 
cially is this true with respect to the 
values of making money and the estab- 
lishing of connections Avhich will be usi;- 
ful in securing employment after gradu- 
ation. All of us recognize the worth of 
these and the other incidental values of 
the co-operative system in their proper 
relationship and perspective to the ulti- 
mate objectives of the program. 

Analysis of Objectives 

Let us now examine the six princi[)al 
objectives outlined above. 

In accord with item one, the co-opera- 
tive system introduces the realities of 
applied engineering and its demands 
clearly and forcefully to the students 
early in their careers. It emphasizes to 
each one all factors, in addition to tech- 


nical knowledge w^hich are necessary for 
success in the profession — personality, 
industry, leadership, initiative, and many 
others. 

We are recognizing mord and more 
that the ability to pursue successfully the 
academic curricula of an engineering 
course does not necessarily indicate that 
a student has all the qualities prerequisite 
for success in the profession. The co- 
operative system helps the students them- 
selves, with counsel of the faculty and 
the employers, to discover their strengths 
and their weaknesses. With the clearer 
concepts gained on co-operative work the 
students should proceed in their courses 
with more confidence and effectiveness. 

As indicated in item two the practical 
experience of working with and observing 
the application of scientific principles 
does much to help students understand 
the principles already studied in the 
courses as well as those studied after the 
experience. 

Somewhere in his career the successful 
engineer must become familiar with the 
methods and techniques — “the know how” 
— of the profession. He must learn how 
to apply the knowledge and principles 
effectively and efficiently. He cannot 
learn very much in a short co-operative 
work period. However, the practical ex- 
perience of co-operative employment 
offers him an opportunity to acquire some 
of the rudiments and concepts of this all 
important phase of his chosen field. 

The objective of having the co-opera- j 
tive student learn the factors and prin- 
ciples involved in getting along with 
people and in supervising them, as stated 
in item three, is particularly important 
because most engineering graduates even- 
tually become administrators and execu- 
tives. Of course, the co-operative sys- 
tem cannot infuse the innate qualities of 
leadership. It can, however, help stu- 
dents discover the demands in this field 
and inspire them to develop their own 
personalities, attitudes, and techniques 
accordingly. ** 

To the engineer, the matter of eon- 
trolling costs in order to make his achieve- 
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ments practicable and to meet competi- 
lion successfully has long been a vital 
factor. Hence item four. Properly 
planned co-operative programs should em- 
phasize to the students the opportunity 
to observe the basic principles of cost 
control as established and practiced by 
successful industrial and engineering or- 
ganizations. 

Item five recognizes the necessity for 
self discipline in any vocation. Regard- 
less of his other qualities, an engineer’s 
general attitude, his personal habits, his 
initiative, his industry, his method of 
thinking, his thoroughness, his accuracy, 
and many other such characteristics will 
play a large role in his success or failure. 

With respect to item six, the signifi- 
cance of engineering achievements to the 
economic, political, and sociological j)hasos 
of our civilization has already been in- 
dicated and stressed in this paper. Like- 
wise the resulting importance that engi- 
iieers consider these factors in their work 
and also, participate more actively as 
citizens in working out the problems has 
been emphasized. Tlie writer believes 
that the co-operative system offers a 
splendid opportunity for the student to 
recognize the importance of this view- 
point and to develop his thinking along 
these lines. 

Criteria For Success of Co-operaUve 
Program 

In order for any co-operative plan to 
be successful in achieving its objectives, 
it must have certain well defined criteria 
by which to measure its organization and 
operation. The following items arc pre- 
sented without much elaboration for our 
consideration : 

1. The basic principles of the co-opera- 
tive system should be heartily endorsed 
and actively supported by the administra- 
tion and faculty of the school. 

2. The co-operative plan should be 
Integrated closely with the basic curricula 
and program of the school in order that 
all phases of a student’s training shall 
<*ontribute to the ultimate objectives of 
the course as a whole. In no case should 


the co-operative work be considered as a 
separate part of the school’s progpram. 

One of the best ways of achieving this 
co-ordination is through a co-operative 
work committee consisting of representa- 
tives of the administration, the degree 
granting departments, and the co-ordina- 
tion department. Such a committee 
serves in an advisory capacity to the co- 
ordinators in establishing policies, in 
evaluating co-operative jobs for their 
educational value, in selecting students 
for the respective jobs, and in evaluating 
the students’ experiences. 

3. It is particularly important that the 
executives and the supervisory personnel 
of co-operating firms understand and en- 
dorse the basic objectives of the co-opera- 
tive system as aji educational program. 
A school must of necessity depend largely 
on the enii>loyer to contribute to the 
achievement of the objectives. 

4. With the co-o])eration of the em- 
ployei* and the counsel of the co-opera- 
tive committee, employment programs 
should be arranged so that each student 
will obtain the maximum benefit possible 
with respect to the objectives. 

5. It is necessary that the students be 
made familiar with the concepts and ob- 
jectives of the co-operative system. Also, 
they must be effectively inspired to make 
Ihe most of their experiences and oppor- 
tunities with respect to the main objectives 
as well as to the incidental advantages of 
the system. Hence, the co-ordinators must 
be on the job continuously. 

6. As in plans and programs of all sorts 
the success of the co-operative system is 
largely dependent upon those who ad- 
minister it. The intelligence, general at- 
titude, initiative, and industry of the co- 
ordinators and their ability to inspire 
students will determine mostly the effec- 
tiveness of any co-operative plan. The 
work is arduous and requires constant 
alertness. Problems constantly arise 
which continually call for ingenuity, di- 
plomacy, and patience. It is easy to see 
that co-ordinators must be selected with 
much care. 

The co-operative system is designed pri- 
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marily for the benefit of the students. 
However, it is not magical; it does not 
deliver benefits automatically. The sys- 
tem, when properly organized and ad- 
ministered, merely offers an opportunity 
for development. As in all educational 
programs the values derived depend 
mostly upon the student’s attitude and in- 
dustry. If he profits by his co-operative 


experience, he must work hard; observe 
things, conditions, and people closely ; 
interpret observations and experiences 
wisely; formulate sound philosophies; and 
make people like him. The responsibility 
and the challenge to every co-operative 
school is to so organize and administer 
its plan as to lead and inspire its students 
to do these things. 


Conference on Administration of Research 


The Third Annual Conference on the 
Administration of Itescarch was held at 
The Pennsylvania State College Septem- 
ber 12, 13 and 14, with the following 
papers being presented: 

“University Research and What to Do 
About It,” S. Tour; 

“Advancement of Basic Knowledge,” P. 
C. Liiidvall; 

“Functions of University Research from 
the Viewpoint of Government,” H. L. 
Dryden ; 

“Functions of Sponsored University Re- 
search,” L. A. Hyland; 

“Dissemination of Results of University 
Research,” C. G. King; 


“J^itcnt Policies,” A. M. Palmer; 
“Methods for l]valuation of Research,” 
F. Olsen; 

“Summary,” K. A. Walker. 

The “Proceedings” of the Conference 
will be available approximately February 
I, 1950, at a cost of $3.00 per copy. 
Copies may be obtained by addressing 
Professor K. L. Holderman at Engineer- 
ing Extension, Pennsylvania State Col- 
lege, State College, Pennsylvania. Al- 
though “Proceedings” of the First 
Conference are now out of print, there 
are available a few copies of the Second 
Conference “Proceedings” at this price. 



The Place of the Technical Institute School 
Graduate in Industry* 

By JOHN A. LUNN 

Vice President, l)cwcy and Almy Chemical Co. 


This subject is oi‘ particular interest 
and significance to me, firsts because of 
my association a number of years ago in 
a teaching capacity with a technical in- 
stitute, and secondly, because of my op- 
portunity to observe the work and accom- 
plishments of many graduates of these 
institutes in manufacturing establishments 
and other business institutions. In order 
to appraise and measure our subject pK.^p- 
crly, it seems important to me to develop 
some observations concerning the evolu- 
tion of our industrial pattern, the changes 
in our technical education and their re- 
spective impacts upon each other. 

We need only to go back to the turn of 
the century to visualize the tremendous 
industrial changes which have taken place. 
We have heard references in the public 
and technical press to the ^^Mechanical 
Age”; to “Electricity, The Public Serv- 
ant” ; to “Better Things for Better Living 
through Chemistry.” For the purposes 
of my discussion, I should like to divide 
this period into three phases or cycles. 
Time permits only a very brief comment 
on these phases. 

I. Mechanization and Tooling Up 

The development of the Automotive 
Industry is one of the best examples of 
this period. The impacts of this develop- 
ment were far reaching — found^ practice, 
sheet steel production, electrical equip- 
ment, machine tool development, steel 
drawing and fabrication, rubber produc- 

* Presented before the Technical Institute 
Division of the New England Section, A8EE, 
Boston, Mass., October 10, 1948. 


lion and manufacture, petroleum refining, 
and many other large industries were af- 
fected by this gigantic development. 

II. Development and Utilization of 

Efficiency Systems 

Here we can include Taylor and 
Bedeaux and literally thousands of others. 
They all served the useful purpose of mak- 
ing industry more conscious of personal 
productivity. Hundreds of incentive and 
bonus plans resulted from these systems. 

III. Organized Industrial Research 

Industrial research is here to stay. In- 
dustry relics on research to develop new 
processes and products, to eliminate waste, 
to develop useful by-products, to produce 
higher yields and to obtain lower costs. 

In addition to these more or less normal 
developments in the industrial cycle, we 
have had the violent impact of two World 
Wars during this period, which had a re- 
sult much farther reaching than the actual 
duration of hostilities. 

Each of the above factors has had its 
definite effect on industry’s requirements 
for technically trained men. It is not 
surprising that American Industry, in 
practically all of its branches, finds itself 
understaffed with technical men. Con- 
sequently every foreman, supervisor, su- 
perintendent, draftsman, designer, and 
engineer has more rigorous demands upon 
his judgment, his ability to carry responsi- 
bility, to make decisions, to teach and 
train others, to think and work under 
pressure. 
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Educational Changes 

Now let US consider brieily some of the 
educational chanj^^es wliicli have taken 
place during these periods. The increase 
in the number of our high school grad- 
uates during the last 25 years has been 
at a rate which is limes as great as our 
increase in population. Consequently, we 
find today that almost every position in- 
volving any responsibility is filled ))y 
those having at least a high school educa- 
tion. We also find a large proportion of 
hourly rated jobs filled by high school 
graduates. 

Almost evei-y first rate high school has 
a Department of Vocational Education, 
or at least a Counsel for Vocational Guid- 
ance. Many Technical High Schools give 
courses in elementary Applied Mechanics, 
Chemistry, Physics, hllectricity. Radio, 
and Machine Tool Work. 

Then we have the trade schools which in 
general contribute more to the man at the 
bench and to craftsmen than to those 
training for sui)ervisory capacities. These 
opportunity schools augment the train- 
ing of many who may not have had a high 
school education. In most of these schools 
the teaching is of an entirely practical 
nature for a specific job. Trade schools 
covering substantial y similar ground arc 
to be found in Great Britain and Ger- 
many. 

Place of the Technical Institute 

The technical institute as we know it in 
the United States has for its purpose the 
training of people for positions which oc- 
cupy an area between the skilled crafts 
and the highly scientific professions. Tn 
Europe we find a number of institu- 
tions with kindred objectives: The Na- 
tional Schools of Industrial Arts in 
France, the higher industrial schools in 
Germany, The Technical Gymnasia in 
Sweden, The Technieums in Switzerland, 
and the so-called local technical institu- 
tions in Great Britain. 

It is the method of operation of the 
technical institute in our country and its 
freedom from narrow regimentation which 


itave made it a significant and vital factor 
in our educational pattern. It has put 
technical education within the reach of 
almost everyone who is willing to work for 
it. It has helped to make education in the 
United States a truly democratic force. 
It has met the challenge of two wars 
within a single generation and has carried 
its share of the burden of technical train- 
ing both during and after these emergen- 
cies. Its physical equipment has steadily 
improved and its educ<atiorial standards 
have grown constantly stronger during 
this period of industrial development. 

The primary goal of the technical in- 
stitute is to serve industries by giving them 
trained men who can* accept and carry the 
responsibility connected with industrial 
development. la this connection, I was 
very Jiiiich impressed with a chart which 
has just been prepared and shows graphi- 
cally the semester hours by subjects which 
are required for a chemistry major by a 
technical institute and 5 colleges and engi- 
neering degree schools in this area. The 
requirements of the technical institute 
comijared very favorably with those of the 
degree institutions. Thus the technical 
school graduate has been given many new 
and important tools with which to ac- 
complish the above objective. While the 
lack of a degree presents a theoretical 
handicap for some industrial positions, the 
openings which are waiting for the techni- 
cal school graduate are literally legion. 

Let us enumerate some of tliem : 

Production 

Foremen 
SuperviBors 
Superintendents 
Production Engineers 
Production Planning 
Time Study Men 
Job Analysis 
Inspectors 
Quality Control 
Laboratory Control 
Analytical Laboratory Work 
Physical Testing*' 

Inventory Control 
Receiving and Shipping 
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Engineering 

Draftsmen 

Machine Designers 

Equipment Layout 

Construction 

Power Plant 

Maintenance 

Efficiency Engineering 

Safety Engineers 

Master Mechanics 

Sales and Service Engineers 

In addition, there are many oppor- 
tunies in other branches of business for 
the technical school graduate, in. purchas- 
ing, in industrial relations, in expediting, 
in traffic management, in sales of technical 
products, and in a host of other depart- 
ments. 

On tlie other hand, there arc some in- 
dustrial positions which generally are not 
open to graduates of the technical school 
because of very specialized requirements. 
Here we might include Chemical and 
Physical Research, Accounting, Tax Work, 
Legal, Budgeting, Financial, Advertising, 
Sales Promotion, and the like. 

Now let us try to measure the extent 
to which the technical school graduate is 
filling this potential. A survey of the 
positions licld by the 1948 graduating 
class of 305 from a leading technical in- 
stitute in this area showed the following 
distribution of its graduates : 

20% — In positions allied to their specific 
training 

16% — ^Drafting, Layout and Design (Me- 
chanical and Architectural) 

13% — Miscellaneous 

12% — Engineering and Laboratory Assist- 
ants 

10% — In business for self or with father 
8% — Machinists (some doing experimental 
work) 

5% — Pattern-makers and Assistants 
4% — Aircraft Mechanics 
3% — Carpenters 
2% — Teaching 

2%— Plant Engineers Assistants 
2% — Sales work 

2% — In training for Industrial Plant 
Managers 

1% — Obtaining Higher Education 


Among graduates of technical institutes 
may be found Draftsmen, Machine De- 
signers, Machinists, Tool and Die Makers, 
Engineers, Plant Engineers, Teachers, 
Superintendents, Salesmen, Insurance and 
Building Inspectors, Foremen, Sales Man- 
agers, Electricians, Production Managers, 
Contractors, Builders, Architects, Carpen- 
ters, Pattern-makers, Manufacturers and 
many others too extensive to mention. 

I think we can conclude that the tech- 
nical institutes are measuring up to their 
opportnuity in placing their graduates in 
important and diverse industrial jobs. 

Unfortunately time docs not permit us 
to discuss the training offered by the engi- 
neering colleges, universities and technical 
institutions which confer degrees and the 
extent to which their graduates may be in 
competition Avith the technical sehool grad- 
uate. I am reminded of a remark made 
by a Professor of English in his opening 
lecture to freshmen in a leading technical 
institution, which confers both Bachlors 
and Advanced Degrees — “Gentlemen, this 
institution has ruined a lot of fine 
plumbers.'^ If this observation is true, 
some of this competition may not be of 
the highest order. 

The President’s Commission on higher 
education has reported that the quanti- 
tative demand for technical institute 
graduates is more than 5 times the need 
for graduates of four-year engineering 
schools. This is a very significant finding 
and should prove to be an effective catalyst 
to the technical institute and its graduate. 

An excellent job has been done also by 
those institutions offering courses which 
cooperate with industry. This type of 
basic training has brought industry and 
education much closer together and has 
given each a more tolerant appreciation 
of the other’s problems. 

In closing, let me state that the techni- 
cal institute school is carrying its full 
share of the educational load. Because 
of the breadth of its base in recruiting 
students, it is inevitable that some will 
fall by the wayside, both during their edu- 
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cational period and when they meet the 
rigorous requirements of industry. Some 
will not get immediate recognition but 
will have to prove themselves on the job. 
Those who ultimately succeed, however, 
arc hard to dislodge because they are in 
dead earnest, because they have had sound, 
basic, practical training and have worked 
for it every step of the way. Industry 
relies heavily on such men for a large and 


important segment of its technical and 
supervisory organization. 

To those of you who have the guidance 
and teaching of these men, we can only 
say — continue that objective tfhining pro- 
gram. Train them to be doers. Give 
them an even greater appreciation of hu- 
man values and human relations. Teach 
them how to teach others; in a word, keep 
up the good work. 


ANNUAL MEETIN(^ 

UNIVERSITY OF WASHINGTON 
Seattle, Wash. June 19-23, 1950 




Teacher Qualifications in Relation to 
Education Outside the Classroom* 


By WILLIAM E. RANZ 

Proctor and Gamble Fellow, Department of Chemical Engineering, University of Wisconsin 


In technical education a major contro- 
versy of the young student with his train- 
ing is a spiritual one; and because such 
.‘III aspect of human behavior seems il- 
lusive to technical people, it has not re- 
ceived much attention from modem edu- 
cators. Consequently, if you seek the 
student’s ideas about his teachers, you 
will not obtain a lucid, clear-cut answer. 
Ilis feelings toward his education are 
more instinct than thought and more 
lioart than mind. 

For example, consider a case history. 

This man is a mass-produced graduate 
of a large university. He is a successful 
young engineer, but he remembers his 
undergraduate preparation with some 
bitterness. His grounding in class-room 
logic, in facts and figures, in forthright 
scientific and industrial knowledge was 
in the main a superb foundation upon 
which to build his later economic suc- 
cess, but he found the process deadly 
dull and dry as powder. He does not 
know why the notices of class reunions go 
into the waste basket with hardly a glance 
and absolutely no nostalgic twinge of 
memory, but he is suspicious of the over- 
all merit of his education and has decreed 
that his son will go to a small school and 
will not study engineering. 

This man was attracted to an engineer- 
ing education for several reasons. He 
possessed unusual talents in mathematics 

* Presented at the Chemical Engineering 
Summer School, sponsored by the Chemical 
Engineering Division, A.B.E.E., University 
of Wisconsin, August, 1948. 


and science. He approved of the skepti- 
cal, take-nothing-for-granted attitude of 
the profession. He came from a middle 
class family and recognized in this occu- 
pation a way of economic advancement in 
a job he enjoyed. Why then does he 
bear a grudge against his college train- 
ing? 

This student objects to the coldness of 
his education, to the completely imper- 
sonal way technical knowledge was shoved 
down his throat, to the fact that his 
formal training for living consisted of 
classroom facts and figures, and nothing 
more. In this day of specialization the 
responsibility for his mental and social 
development has been delegated haphaz- 
ardly to his rooming house, the corner 
drug store, the local bar and night club, 
his family 500 miles away, his church, his 
fraternity, his club, and the dean of men 
who instead of worrying about fifty men 
worries about five hundred. His educa- 
tion has been entrusted in a host of peo- 
ple each of whom says his job is to deal 
with just one aspect of the student’s total 
training, and this one aspect alone, dis- 
claiming responsibility for all others. Is 
it wrong, then, to question the wisdom of 
over-specialization in education as op- 
posed to a more personalized mentor- 
system; and to speak of teacher responsi- 
bility and influence outside the classroom? 

Impenetrable Gulf Between Teacher 
and Studewt 

Under the system presently developed 
the student in his Freshman and Sopho- 
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more years is lucky if he pets wilhiii 
twenty rows of the man witli the chalk, 
who rightly or wrongly is a sort of hero 
to him. In the last years he Ijecomes 
well enough known to have a general label 
of good, bad, or indifferent and a full 
name to the man who is putting the ideas 
across the desk; but the teacher-pupil 
relationship effectively goes no further 
than a first introduction at a formal 
party. At no point in his college life has 
the student met what he instinctively felt 
was true educational inspiration from a 
great teacher, all of wdiom seem to be 
hidden away somewhere for graduate 
students and special occasions, or who 
are so remote that it would have been 
better to pore over the impersonal text 
books of the great man and have never 
entered the campus gale. 

If the student has an adviser, he may 
see him individually, and perhaps alone 
man to man, fifteen minutes each se- 
mester. If he ever had the honor of per- 
sonally meeting the dean of his college 
or the president of the university, his 
crime must liave been particularly hein- 
ous, and his remaining student days less 
than none at all. 

When the student steps out of the class- 
room, that moment is the last he will see 
his professor until the class meets again. 
If he joins a professional group, he does 
not find him at the regular meetings. lie 
does find someone else who is low in 
seniority and is there not because he 
wants to be there and enjoys directing 
student activities but because he is re- 
quired to be there as part of his job. 
Rarely in his extracurricular activities 
does the student find the guiding presence 
of his classroom teachers whose avowed 
purpose is to prepare him for profes- 
sional life and who could represent some 
sort of unifying factor in his education. 
His idea on how much time his teacher 
should spend on his training is unfair and 
unrealistic, but the student unconsciously 
wants something more from education 
than thq mental tools to attack physical 
problems. 


Instilling Professional Attitudes 

Technical training has created groups 
of professional people who arc scurrying 
around changing our everyday world. 
Engineering attracts the best talents of 
the best people because its purpose is well 
defined, and it moves wdth certainty ob- 
taining indisputable results. In this pro- 
fession there is no necessity for lapsing 
into platitudes on known subjects, and it 
is dangerous to cover one's tracks with 
involved verbiage and vague guesses on 
unknown subjects. But, in an attempt 
to be completely objective and profes- 
sional, the engineer, as well as the sci- 
entist, has been unaware of the conse- 
quence of his aclfievements, and now 
awakes to the realization that his work 
is being misuserf, that technology is a so- 
cial and political force and should be 
treated ns such a force. Knowledge in 
itself is not enough. And by analogy 
classroom education is not enough. 

Recently every engineering curriculum 
lias been altered to include more of the 
so-called ‘‘humanities,” but is this the 
sufficient answer to a need for something 
more than professional knowledge f 
Perhaps some extracurricular education 
by engineering teachers could contribute 
to a solution, and inject true purpose 
into the lives of students. 

If you are a teacher, what can you say 
to these questions about each of your 
many pupils? 

What is his background? 

Where docs he live and what sort of a 
life does he lead outside the classroom? 

Is his social and economic level being 
improved ? 

What latent talents worth developing 
does he possess? 

What shortcomings, susceptible to cor- 
rection, hamper him? 

What sort of person is he? 

Is he developing into a better man ? 

Is he being educated with something 
besides technical knowledge? 

The student recognizes a good teacher 
with unfailing instinct. He is not nec- 



TEACHEB QUALIFICATIONS AND EDUCATION OUTSIDE CLASSROOM 209 


cssarily the oldest member of the faculty, 
nor the most brillianti nor the one with 
the largest number of scientific papers to 
liis credit, nor the one who gives the best 
marks, nor the best business administra- 
tor, nor the best politician. He is the 
good classroom lecturer; he takes his 
work seriously and puts much time in on 
it; he inspires his pupils with a desire 
to learn; he is not a cruel taskmaster but 
demands and gets the very best efforts 
of his students; he is completely inter- 
ested in the education of each individual 
and in his mental and social development; 
his friendship is respected; his advice 
and counsel is accurate and effective; he 
does not pretend but is accepted for what 
he knows and what he is. 

A pupil wants his teacher to be ‘‘hu- 
man,” but present practice conspires to 
make college professors as inhuman and 
impersonal as possible, little better than 
the lifeless pages of a textbook. College 
students cannot expect the ex(dusive at- 
tention of a tutor, but they should he able 
to liopc for some of the personal and 


human inspiration that a closer teacher- 
pupil relationship can pi'ovide. 

When the student walks away from the 
classroom at the end of a lecture hour or 
laboratory period, he docs not walk away 
from the process of education. If he is 
a youth of any talent or any depth he 
keeps on absorbing experience and knowl- 
edge like a sponge. The average univer- 
sity lists for the student 25 hours per 
week of direct supervision by teachers 
who are charged with his training. These 
25 hours rei)resent only 15 per cent of his 
student life and, we dare say, about the 
same percentage of his education for 
leading a worth-while and useful exist- 
ence. 

Whether or not the teacher should feel 
responsibility for the education of stu- 
dents outside the edassroom is not for us 
to ask; but we can wonder whether or not 
the teacher's interest in, and influence on, 
all x)hasos of the students’ education 
outside, as well as inside, the classroom 
is not directly properlional to his quali- 
fications and success as a teacher. 



ECPD Annual Meeting 


The following, is a summary of the re- 
ports presented by the various commit- 
tees of the ECPD at its annual meeting, 
held at the Edgewater Beach Hotel in 
Chicago, October 28-29, 1949. 

Accreditation of Engineering Colleges 

A vigorous program of reaccreditation 
of engineering curricula in engineering 
colleges has been undertaken by the Engi- 
neers’ Council for Professional Develop- 
ment, an organization representing the 
major engineering societies of the coun- 
try. The first program of accreditation 
was completed in 1943. Because of war- 
time restrictions, accreditation was dis- 
continued until 1947. The Committee on 
Engineering Schools of the ECPD, 
under the Chairmanship of H. T. Heald, 
President of the Illinois Institute of 
Technology, has completed inspection of 
114 colleges. Only 39 schools remain to 
be inspected in the immediate postwar 
program, and it is anticipated that these 
inspections will be completed during the 
coming year. Approximately 74% of all 
the engineering curricula inspected have 
been fully accredited ; 14% have been 
provisionally accredited; and 11% have 
not been accredited. 

The Committee on Engineering Schools 
is also studying the problem of the ac- 
creditation of graduate curricula in engi- 
neering colleges. This is a dilTicult prob- 
lem since there is a widespread diversity 
in beliefs among educators as to wliat 
constitutes the objectives of graduate 
study. One of the principal undertak- 
ings of the Committee on Engineering 
Schools has been the preparation of a 
definitive statement as to the cliaracteris- 
tics of a good engineering curricula. 
This will be useful as a guide to admin- 
istrators of engineering colleges as well 
as in the work of the accrediting commit- 
tees. The Committee on Engineering 
Schools has carefully refrained from 
specifying course content in engineering 
curricula, since it believes that engineer- 
ing colleges should have full freedom in 
method, procedures, and extent of train- 
ing. However, the Committee feels that 
there are certain minimum requirements 


which an engineering curriculum should 
satisfy. 

The Committee on Engineering Schools 
has also accredited curricula in thirteen 
technical institutes. 

m 

Professional Training 

The Committee on Professional Train- 
ing of the Engineers’ Council for Pro- 
fessional Development, under the Chair- 
manship of A. C. Monteith, Vice 
President of Westinghouse Electric Cor- 
poration, is making a survey of indus- 
trial training programs and educational 
courses available to the practicing engi- 
neer in industry. There is an ever in- 
creasing need for continued professional 
education after the engineer embarks 
upon Jiis career, and the Committee on 
Professional Training is endeavoring to 
encourage such educational programs in 
order to provide a greater depth and 
breadth of education for engineers. 

The Committee on Professional Train- 
ing is also preparing material on: (1) 
professional registration of the young 
engineer, (2) the engineer’s place in the 
community, and (3) a personal appraisal 
for engineers. 

Student Selection and Guidance 

A Committee on Student Selection and 
Guidance of the Engineers’ Council for 
Professional Development, under the 
Chairmanship of Z. G. Deutsch, consult- 
ing engineer. New York City, is studying 
the problem of improving the vocational 
guidance of high school upper classmen. 
A survey has been conducted which shows 
that very little effort has been made by 
professional organizations to assist the 
high schools in this very important hu- 
man problem. Plans are being formu- 
lated to stimulate a more widespread 
type of guidance work which would be 
carried on by public-spirited professional 
engineers throughout the United States. 
This Committee is also preparing a new 
pamphlet which will provide an insight 
into the profession of engineering and 
will serve to supply vocational guidance 
information. The pamphlet will be avail- 
able to principals, librarians, guidance 
counselors, and students in high schools 
and colleges. 
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l^rofessor Frank H. Heacock, Chairman 
Engineering Drafting Committee of 
The American Society for Engineering Education 
Princeton University 
Princeton, New Jersey 

Dear Professor Heacock: 

With the ever-increasing amount of technical knowledge that is develop- 
ing in the modern world, it is inevitable tliat engineering colleges are continu- 
ally studying their curricula to see how additional technical work can be in- 
cluded. In some cases, it appears that the fundamentals of engineering, on 
which sound engineering education is based, are threatened. It has been re- 
ported that several engineering colleges have reduced the amount of drawing 
to a dangerous minimum. 

Representatives of industry often stress the importance of the basic sub- 
jects — mathematics, i)hysics, chemistry, English, engineering drawing, me- 
chanics — in the curriculum. After serious consideration of this attitude on 
the part of industiy, and the trend of the colleges to reduce the basic training, 
particularly in engineering drawing, the following resolution was adopted 
unanimously by the Board of Directors of The Engineering Society of Detroit 
at their last meeting : 

Resolved, that The Engineering Society of Detroit advise the Engineering Council 
for Professional Development and the drawing division of The American Society for Engi- 
neering Education of its vigorous 8upj)ort of the retention of adequate training in Engi- 
neering Drawing in all engineering curricula. 

We respectfully urge that The American Society for Engineering Educa- 
tion lend its support to our efforts to combat the trend of the colleges to reduce 
the basic training in engineering drawing, and thank you in advance for any- 
thing you can do toward the attainment of this worthy objective. 

Very truly yours, 

Frank G. Horton, 
Managing Director 
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New Members 


Albrook, R. Tj., Director, Division of Iiiclus- 
trial Research, Washinp^ton State College, 
Pullman, Wash. E. H. Parker, IT. A. 
Soronscii. 

Ambrose, Harry II., Assistant Professor of 
Civil Engineering, University of Tennes- 
see, Knoxville, Tenn. L. R. Shobe, A. 
T. Granger. 

Bartkub, Edward P., Assistant I^rofessor 
of Chemical Engineering, West Virginia 
University, MorgantoAvn, W. Va. P. R. 
Jones, II. V. Fairbanks. 

Breault, £2. Edward, Assistant Technical 
Personnel Director, IiigersolMiand Com- 
pany, New York, N. Y. J. C. McKeon, 
G. D. Lobingier. 

Brennan, Charles W., Assistant to the 
Dean, College of Engineering, University 
of Alabama, University, Ala. F. R. 
Steinbacher, W. D. Jordan. 

Bright, B. Brooks, Personnel Supervisor, 
Industrial Relations, The Atlantic Refin- 
ing Company, Philadelphia, Pa. W. F. 
Houghton, J. M. Mcllvaiji. 

Brown, James H., Assistant Professor of 
Engineering, University of Omaha, 
Omaha, Neb. J. W. Kurtz, C. II. Pre- 
wett. 

Brown, Robert R., Professor and Head, 
Electrical Engineering Dept., University 
of Massachusetts, Amlierst, Mass. C. E. 
Tucker, T. S. Gray. 

Childs, Wylie J., Associate Professor of 
Metallurgy, Ijafayette College, Easton, 
Pa. W. P. Plant, F. W. Slantz. 

Crook, Charles W., Instructor in Engi- 
neering Mcchjinics, University of Arkan- 
sas, Fayetteville, Ark. W. C. Clark, W. 
B. Stiles. 

CuTTS, Charles Eugene, Instructor in 
Civil Engineering, University of Minne- 
sota, Minneapolis, Minn. G. J. Schroe- 
pfer, M. S. Kersten. 

DallaValle, Joseph M., Professor of 
Chemical Engineering, Georgia Institute 
of Technology, Atlanta, Ga. R. L. 
Sweigert, J. W. Wilson. 

Dabkin, Walter, Instructor in Mechanical 
Engineering, The Johns Hopkins Univer- 
sity, Baltimore, Md. D. H. Fax, A. G. 
Christie. 


Davis, Harold S., Assistant Professor of 
Civil Engineering, State College of Wash- 
ington, Pullman, Wash. E. G. Ericson, 
R. D. Harbour. 

Ellis, Greer, Consulting Engineer, Ellis 
Associates, Pelham, New York. A. H. 
Church. S. A. Gertz. 

Engelmann, Richard II., Instructor in 
Electrical Engineering, University of 
Cincinnati, Cincinnati, O. W. E. Reste- 
ineyer, A. B. Bereskin. . 

Erickson, Frederick K., Assistant Pro- 
fessor of Civil Engineering, State College 
of Washington, Pullman, Wash. E. G. 
Ericson, B. Fried. 

Fleming, Julian R., Associate Professor of 
Hydraulic and Sanitary Engineering, 
University of Tennessee, Knoxville, Tenn. 
L. R. Shobe, A. T. Granger. 

Franzini, Joseph B., Assistant Professor 
of Civil Engineering, Stanford Univer- 
sity, Stanford, Calif. B. M. Green, E. 
Grant. 

Frpidrickson, Robert E., Instructor in 
Chemical Engineering, University of 
North Dakota, Grand Forks, N. D. M. 
H. Chetrick, J. J. Daly. 

Friederich, Allan G., Instructor in Gen- 
eral Engineering Drawing, University of 
Illinois, Urbana, 111. L. D. Walker, S. G. 
Hall. 

Gammell, John, Supervisor of Sales Train- 
ing, Allis-Chalmers Mfg. Co., West Allis, 
Wis. F. T. Agthc, J. L. Singleton. 

Holder, Willis G., Assistant Professor of 
Industrial Engineering, University of 
Arkansas, Fayetteville, Ark. G. F. Brani- 
gan, H. W. Ristcen. 

Johnson, Richard P., Associate Professor 
of Mathematics, Carnegie Institute of 
Technology, Pittsburgh, Pa. J. W. 
Graham, Jr., J. B. Roscnbach. 

Jones, Charles S., President, Academy of 
Aeronautics, LaGuardia Airport Station, 
New York, N. Y. W. M. Hartung, 
Thorndike Saville. 

Jones, Wilbur Dale, Assistant Professor 
of Industrial Engineering, Georgia In- 
stitute of Technology, Atlanta, Ga. F. 
F. GrosecloBe, D. B. Wilcox. 
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Kammermeyer, Karl, Professor and Head, 
Bivision of Chemical Engineering, State 
University of Iowa, Iowa City, Iowa. A. 
H. Cooper, F, M. Dawson. 

Keller, Duane R., Assistant Professor of 
Civil Engineering, University of Mary- 
land, College Park, Md. J. B. Cournyii, 
P. A. Wedding. 

Kino, Charles I)., Assistant Professor of 
Mechanical Engineering, University of 
Idaho, Moscow, Idaho. N. F. Iliudle, J. 
II. Johnson. 

Knudsen, Vern O., Dean of the Graduate 
Division, University of California, Los 
Angeles, Calif. C. J. Freund, A. B. Broii- 
well. 

TjETT, Robert P., Assistant Professor of 
Electrical Engineering, Syracuse ITiiiver- 
sity, Syracuse, N. Y. R. D. WJiitiiey, 11 . 

A. Galbraith. 

Lkwald, Charles E., Assistant Professor 
of Civil Engineering, Washington Univer- 
sity, St. Louis, Mo. L. E. Stout, F. W. 
Bubb. 

Maslan, Frank, Assistant Professor' of 
Chemical Engineering, New York Univer- 
sity, New York, N. Y. R. E. Troybal, .1. 
Happel. 

May, Donald C., Mathematieiau, C. S. Civil 
Service, Bureau of OrdiLince, Navy l)ej)l., 
Washington, D. (]!. R. S. Burington, A. 

B. Bronwell. 

Medley, George A., Instructor in Mecln'ini- 
cal Engineering, Washington State Col- 
lege, Pullman, Wash. C. C. Johnson, R. 
D. Harbour. 

Mellow, Ernest W., Assistant Professor 
of Chemical Engineering, University 
of Missouri, Columbia, Mo. II. O. Croft, 
R. H. Luebbers. 

Mondsciiein, Julius, Instructor in Civil 
Engineering, Union College, Schenectady, 
N. Y. M. F. Sayre, C. E. Williams. 

Mueller, James L, Assistant Professor of 
Ceramic Engineering, University of 
Washington, Seattle, Wash. C. L. Wil- 
son, R. Z. Williams. 

Ojalvo, Morris S., Instructor in Mechanical 
Engineering, University of Delaware, 
Newark, Dela. J. I. Clower, W. E. 
Piper. 

Oldham, Frank D., Professor of Chemical 
Engineering, University of Missouri, Co- 
lumbia, Mo. H. O. Croft, R. H. Luebbers. 

Ownbey, Charles R., Assistant Professor 
of Civil Engineering, University of Ten- 
nessee, Knoxville, Tenn. L. R. Shobe, 
J. H. Williamson, 


Potter, Richard C., Associate Professor of 
Mechanical Engineering, Kansas State 
College, Manhattan, Kan. M. A. Dur- 
land, C. H. Scholer. 

Quick, Roy T., Associate Professor, Engi- 
neering Extension, Iowa State College, 
Ames, Iowa. F. Kerekes, J. K. Walkup. 

Raymond, Jack D., Coordinator of Coopera- 
tive Work, Northeastern University, Bos- 
ton, Mass. J. W. Zeller, W. E. Nightin- 
gale. 

Rked, G. Nathan, Dean of Faculty, Lowell 
Textile Institute, Lowell, Mass. M. 
Ilindlc, M. E. Gelinas. 

Reglein, Ned L., Visual Aids Director, 
John Wiley & Sons, Inc., New York, N. Y. 
W. B. Wiley, J. S. Snyder. 

Rice, Paul P., Associate Professor of Civil 
Engineering, Rutgers University, New 
BrunsAvick, N. J. A. R. Johnson, M. T. 
Ayers. 

Roberts, William H., Jr., Assistant Pro- 
fessor of Mechanical Engineering, New 
York University, New York, N. Y. I. T. 
Wetzel, A. B. Bronwell. 

Robinson, Robert E., Jr., Executive As- 
sistant to the Dean, College of Engineer- 
ing, New York University, New York, 
N. Y. Thorndike Savillc, M. O. Giannini. 

ScHMiEDKR, Albert 1C., Assistant Professor 
of Mechanical Engineering, Northeastern 
University, Boston, Mass. A. J. Ferrerri, 
F. A. Stearns. 

ScHREiBER, Herbert F., Coordinator, Ex- 
aminations and Grading, U.S.A.F. Radio 
School, Belleville, Illinois. W. C. Krath- 
Avohl, H. T. Heald. 

Sharpe, Norman, Head, Refrigeration and 
Air Conditioning Dept., California State 
Polytechnic College, San Luis Obispo, 
Calif. C. E. Knott, F. H. Gertz. 

Smith, Henry B., Professor of Chemical 
Engineering, Biickncll University, Lewia- 
burg. Pa. A. M. Cooper, G. A. Irland. 

Steele, Theodore K., Instructor in Me- 
chanical Engineering, New York Univer- 
sity, New York, N. Y. W. E. Schorr, E. 
A. Salma. 

Taylor, Britton M., Training Supervisor, 
Engineering Dept., E. I. duPont de 
Nemours & Co., Wilmington, Del. M. J. 
Bergen, C. S. Robinson. 

Tomkins, Stanton E., Instructor in Me- 
chanical Engineering, University of Mich- 
igan, Ann Arbor, Michigan. F. L. 
Schwartz, J. M. Nichelsen. 
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Trumbull^ Bobert G.^ Associate Professor 
of Mechanical Engineering, The George 
Washington University, Washington, 
D. C. C. H. Walther, C. E. Greeley. 

Urbach, Walter F., Assistant Professor of 
English and History, Massachusetts Insti- 
tute of Technology, Cambridge, Mass. 
H. B. Bartlett, J. N. Ulman, Jr. 

Wang, Chu-Kia, Assistant Professor of 
Civil Engineering, University of Colorado, 
Boulder, Colo. G. Dobbins, W. Baeder. 

White, Akdis II., Assistant Professor of 
Civil Engineering, University of Arkan- 
sas, Fayetteville, Ark. G. F. Branigan, 
B. C. Wray. 

Whitfield, John K., Instructor in Mechani- 
cal Engineering, Nortli Carolina iState 
College, Baleigh, N. C. J. S. Doolittle, 
B. W. Truitt. 

Wiseman, James II., Jr., Instructor in 
Civil Engineering, University of Arkan- 


sas, Fayetteville, Ark. G. F. Branigan, 

R. C. Wray. 

Wright, Edwin C., Head, Metallurgical 
Engineering Dept., University of Ala- 
bama, University, Ala. F. B. Stein- 
bachcr, W. G. Keith. ^ 

Yampolsky, Jack, Instructor in Mechani- 
cal Engineering, The Cooper Union, New 
York, N. Y. W. S. Kut, W. Vopat. 
Hertz, David B., Assistant Professor of 
Industrial Engineering, Columbia Univer- 
sity, New York, N. Y. D. B. Miller, W. 

S. Hennessy. 

SiiERLiN, Grover C., Jr., Hydraulic Engi- 
neer, National Bureau of Standards, 
Ilyattsville, Md. C. E. Bardsley, J. 
ililsenrath. 

60 Applicants this list. 

149 Previously elpctcd. 

215 New members elected this year. 
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UNIVERSITY OF WASHINGTON 
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1000 Specialists tell us “When you can measure...” 


Lord Kelvin, writing in 1883, summed 
up once and for all the importance of 
measurement. 

“When you can measure what you 
are speaking about,” he said, “and ex- 
press it in numbers, you know some- 
thing about it, but when you cannot 
measure it, when you cannot express it 
in numbers, your knowledge is of a 
meagre and unsatisfactory kind.” 

The need is still great for accurate 
'numbers.' For example, G-E engineers 
working on water-purification equip- 
ment required a device to measure 
water’s turbidity. Another group needed 
data on vibrations of their equipment. 

But at General Electric any group 
up against tough measurement prob- 


lems does not have to be stymied for 
long. It can “appeal” its case, can seek 
the aid of men who make a specialty 
of measurement — the more than 1000 
staff members of the G-E General En- 
gineering and Consulting Laboratory. 

GE 8c C solved the two problems 
above by developing the first “turbi- 
dimeter” and a “recording vibrom- 
eter” now finding applications through- 
out industry. 

The work of GE 8c C illustrates again 
how General Electric backs up re- 
search and creative thinking, imple- 
ments new projects with the best 
available facilities, and so remains in 
the forefront of scientific and engi- 
neering development. 



eem&^nee 


GENERAL 



ELECTRIC 
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ONE OF THE LARGEST motors for operating reversing 
blooming mills in steel plants is this Allis-Chalmers 
7000 hp direct-current motor. It reverses a 44-inch mill 
from base speed forward to base speed reverse in only 
two seconds. During reversal the accelerating current 
peak is limited to a predetermined value by "Regulex** 
automatic control — an Allis-Chalmers development. 

These products are two of many which A-C builds for 
iron and steelmaking. Typical of over 1600 products, 
from power generation, electrical distribution and utili- 
zation. mechanical and processing equipment, to farm- 
ing tools, at work in every U. S. industry. 

* A 2565 


"WHERE DO WE GO FROM HERE?*’ it o booklet describing the 
Allit-Cholmers 18 month Graduate Training Caurse far electricol. 
mechanical, chemical, mining and ather engineering graduates. 
Men are trained for sales, design, production, service and erec- 
tion. etc. Write for Booklet E 6085-A. 

ALLIS-CHALMERS. 11 81 A SO. 70 ST. 
MILWAUKEE, WIS. 


AUIS-CHALMERS 

Om of fhi B|g 3 hi Bcctrlc Ptower EqelpaMl— Biggest of Al In Range of bdostrlnl Ptododn 
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The Future Will Belong to Those 
Who Know Welding 



.vl 


WILLIAMS 


WJ 


'ELDING is stUl in High School. 
World War II has established the 
importance of welded design for both 
Armament, Ordnance and Material. 
Peace-time production has just begun to 
realize its usefulness. Engineers of the 
future must be well trained in welded 
design to meet the demands of competi- 
tive industry. As manufacturers of Proc- 
ess Equipment, we are in need of Engi- 
neers trained in welded design. Our cus- 
tomers tell us what we must do to meet 
competition and their specifications. Definitely, the future 
will belong to those who know welding. Engineering Colleges 
can help materially to provide this welding knowledge 





S V Williams 
Technical Manager 
Struthers Wells Corporation 
Titusville, Pa 


This devulcanizer of complete welded design, 
built by Struthers Wells Corporation of Titus- 
ville, Pa , increases production rate by 35%. 



Published through the courtesy of The Lincoln Electric Company, Cleveland I, Ohio 
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What is a 



Way back when, before the days of 
modern research, the answer to this 
simple question was easy. Today, 
the definition grows complex. 

A Westinghouse engineer in the 
lamp research department would 
visualize the 10,000 types and sizes 
of lamps the company makes. Stand- 
ard incandescent and fluorescent. 
Heat lamps. Mercury vapor and 
fluorescent sun lamps. Bacteria- 
killing Sterilamps*. Talking lamps. 
Lamps to provide black light. Non- 
seeing mercury vapor to create 
photochemical reaction. The new 
quartz tube filled with krypton with 

*Reg.T.M. 


a brilliance nine times greater than 
the sun. On and on. And others still 
to come. 

With a glow of satisfaction, this 
research specialist would revel in 
the way research has expanded the 
applications of a lamp. And with 
due pride. 

To Westinghouse, research is a 
basic element of success. Across its 
broad fields of operation, from toast- 
ers to turbines, the benefits of re- 
search in all its forms are brought 
to bear . . . are constantly at work. 
That is the way research and business 
can contribute the most to America. 


you CAN SE SURE** IF it& ^\^tin^ouse 
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*7u>0> UfVpjO^ioHt 

By John D. Ryder, University of Illinois 


NETWORKS, LINES, AND FIELDS 

Tin's text is intended us an introduction to the field of communica- 
tion-circuit engineering? and electrical network theory, from both 
current and fitdd viewpoints. It includes circuit theory as applied 
to both “lumped” and “distributed” types of networks. Klectro- 
mugnetic field con(!epts are developed through Maxwell’s equations, 
leading to the discovery of radiation of energy, skin-effect and other 
boundary problems. The material on fields includes a basic treat- 
ment of wave-guide theory. 

a 

Professor ilyder stresses the logic of the subject by guiding the 
student's thinking step-by-step along paths similar to those which 
might have been followed by the original investigators. 


Published 1949 


452 pages 


55^" X 85^'- 


ELECTRONIC ENGINEERING PRINCIPLES 

Introducing the student to electronic engineering without requiring 
too much background physics, this basic text stresses general and 
industrial uses, and closely integrates applications with theory. 
Considerable mathematics is employed — including differential 
equations — and in most cases rigorous developments are used. 


Note these special features: 

• Balanced treatment of physical fiindanicntals and electric circuit 
applications. 

• Correct background material in current conduction in vacuo. 

• Introductory material on transit time, preparing for more ad- 
vanced work at U. II. F. 

• Thorough analysis of lH>th small and large signal amplifiers. 


Published 1947 


379 pages 


6" X 9" 


SEND FOR YOUR COPIES TODAY 


PRENTICE-HALL, INC. 

70 Fifth Avenue New York 11 N Y 
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ENGINEERING MECHANICS 


By Archie Higdon and William B. Stiles, Iowa Stale College 

In collaboration with Arthur W. Davis and Herbert 0. 
U sired, Iowa Stale College 

For one- or two-semester courses— a new basic text that thoroughly 
covers statics and dynamics. Principles are treated with sufficient 
clarity and detail to make them easy_ for the student to understand. 
Throughout, the authors stress the importance of learning to apply 
principles rather than mere comprehension of general ideas. 

Outstanding features: 

• Over 1200 problems permit wide latitude in selecting assignments 
and in varying them from term to term. Approximately 100 are 
set up as illustrative examples. 

• Theoretical discussions and derivations are concise yet complete 
enough so the student can easily follow them. 

• Unusually careful presentation of kinetics, Impulse and momen- 
tum, avoiding incomplete or general statements the student might 
misconstrue. 

• Clear distinction drawn between instantaneous position of a point 
and the displacement of the point during the time-in lerval — 
thus avoiding a frequent source of confusion. 

Published 1949 576 pages 6" x 9" 

TRANSFORMATION CALCULUS AND 
ELECTRICAL TRANSIENTS 

By Stanford Goldman, Syracuse University 

Thorough, modern, and practical, this text on transients in electri- 
cal circuits is designed for senior or graduate courses. It contains 
a thorough treatment of the Laplace transformation and method of 
contour integration in solving transient problems; systematic treat- 
ment of asymptotic solutions of electnral problems; and simple 
solutions to many problems hitherto considered complicated. 

Published 1949 439 pages 5^'' x 8^'' 

SBND FOR YOUR COPIES TODAY 


PRENTICE-HALL INC. 

70 Fifth Avenue? N(^w York 11 M Y 
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Wnfe for Complete Catalog 



Night and day, winter and sum- 
mer, year after year, for more th'an 
twenty-six years aluminum span- 
drels (the vertical area between 
windows in skyscrapers) were ex- 
posed to the weather . . . and 
nothing happened. 

That was proof enough for the 
architects. 

Proof that Alcoa Aluminum 
Castings used for spandrels stood 
up in all kinds of weather, resisted 
corrosion, kept up their good ap- 
pearance, never needed mainte- 
nance. 

Aluminum works so well for 
spandrels,'* reasoned the archi- 
tects, “why not expand its use . - . 
make entire walls of it?” They 
came to Alcoa with their ideas. 
Alcoa engineers had kept pace. 
Designs and methods for making 
cx)inplete walls were ready. New 
ways had been found to make 


aluminum cheaper and more useful. 

Today you will see aluminum- 
clad buildings g<ung up in every 
part of the country. 'J^hese buildings 
are quick and inexpensive to build. 
Their aliinniuim walls never will 
need expensive painting or repairs. 

I'his case is ty'pical of the history 
of Alcoa and of the men and 
women who work for it. While 
aluminum w'as proving itself in 
small applications, Alcoa engineers 
were perfecting the methods for 
large scale production and fabrica- 
tion. Within the lifetime of men 
now living, this company has 
grown to be one of America's great 
industries. New' developments now 
underway in Alcoa's laboratories 
are pointing the way to even more 
widespread uses f^or aluminum 
in the years ahead. Aluminum 
Company of America, 1995 Gulf 
Building, Pittsburgh 19, Pa. 


ALCOA FIRST IN ALUMINUM 
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A COMPLETE 


PRINTING 

SERVICE . . . 

Good printing does not 
just happen; it is the result of careful planning. 
The knowledge of our craftsmen, wjio for 
many years have been handling details of 
composition, printing and binding, is at your 
disposal. For over sixty years we have been 
printers of scientific and technical journals, 
books, theses, dissertations and works in foreign 
languages. Consult us about your next job. 

PRINTERS OF THE 

JOURNAL OF ENGINEERING EDUCATION 

LANCASTER PRESS, Inc. 

PRINTERS • BINDERS • ELECTROTYPERS 

ESTABLISHED 1877 LANCASTER, PA. 
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VAX \OSTI{ \.\» 
loit r(ii.i.i:(;i: ti xts 


APPLIED MECHANICS 

IN TWO VOLUMES 

By George W. Housner 
And Donald £. Hudson 

Both of The California Institute of Technology 

VOL. L STATICS — Just Published 

STATICS is designed for a sophomore course^ with 
freshman physics and mathematics as prerequisites. 
In STATICS an introduction is given to such subjects 
as: Conditions of constraint of rigid bodies — principles 
of virtual displacements — static stability-stability of 
floating bodies — shearing forces and bending forces in 
beams — and statically indeterminate proble 
tension and compression. 

Emphasis is placed on the working out of problems, 
and engineerins applications are kept in mind with 
the goal that the student be able to extend applica- 
tions beyond those treated in the book. 

2M pp. — ^Rugged doth — 6}^ x 9}^ — IlluBtrated — |3.M 


problems in 


VOL. D. DYNAMICS — Coming February 


DYNAMICS is designed for a junior course, making 
full use of the freshman and sophomore courses in 
mathematics and physics. The book also contains 
chapters on advanced dynamics, which would make 
it suitable for use by senior or first year graduate 
students who have taken a conventional course in 
sophomore or junior applied mechanics. DYNAM- 






They Pteked a Pole Line Into a Pipe 


Back in the eighties, telephone 
executives faced a dilemma. The 
public demanded more telephone 
aetvioe. But too often, overloaded 
tdqifaone poles just couldn't carry 
Ae extra wires needed, and m 
dties there was no room for extra 
poles. Could wires be packed awqr 
in caUes undetgiound? 

Yes, hut in Aose days wires hi 
cAles were onty fair conductors of 
voice vAraAmt, gpod onfo foe vaqr 


call could ttavd undetgraund; by 
the early 1900*0 even cities far 
apart could be linked by caUe. 

Then Bell scientists went on to 
devise ways to get more sekvice 
out of the woes. Hiey evolved 
earner qntems which trannnit 3, 
$ 2 , or even 15 voiees eves a pah 

long i^hattoa whes. A Obaxial 
itable can carry tSoo copvmvithxis 
or siy tdei^isipii pfotuees. *1^ is 
»*yiy b *i* rin? d i K t of 


disintiGnfe GtpdiuiU]^ ifffi 

wete ui^coveA soon evory tnrvko fofr you in A* littaii. 
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SELECT FOR ADOPTION 
THESE SUCCESSFUL TEXTBOOKS 

PROPERTIES OF ENGtNEERING MATERIALS 

By Glenn Murphy, Iowa State College $SmOO 

This book, now in its Second Edition, has been adopted 
in over 60 colleges and the number of adoptions has in- 
creased every year. The general aspects of the subject 
are covered first — behavior under loads, failure, design, 
qualities, and control; then specific materials are treated 
thoroughly — ferrous and non-ferrous metals, timber, 
stone, concrete, plastics, etc. 

MACHINE DESIGN 

By Vladimir L. Maleev, University of Southern California $ 5.25 

A noteworthy and most ^successful textbook for un- 
dergraduate courses, this oook emphasizes — and con- 
sistently develops— r-methods of analysis and procedure 
which recognize the importance of localized stress con- 
centration and fatigue failure, a knowledge of which is 
essential if the demands of modern design are to be met 
satisfactorily. 

INTERNAL COMBUSTION ENGINES 

By Burgess H. Jennings and Edward F. Obert, Northwestern 
Technological Institute $5mOO 

Few engineering titles have matched the popularity of 
this book. There is a limit to the number of under- 
graduate courses given in this subject, yet INTERNAL 
COMBUSTION ENGINES has almost reached that limit 
— now 105 adoptions! Suffice it to say that this popu- 
larity is not unwarranted — the content, the approach, 
and the clarity of style are all first-rate and combined 
they make a most teachable text. 

SEND FOR YOUR EXAMiNATION COPIES 

INTERNATIONAL TEXTBOOK COMPANY 

SCRANTON 9, PENNSYLVANIA 
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President: Thorndike SaviLLE, Dean of Engineering, New York University New 
York 53. N. Y. 

Vice President (instructional division activities) : B. J. RobertsON, Univ&sity of Minne- 
sota. Minneapolis 14. Minnesota. 

Vice President (general and regional activities): H. H. Armsby, U. S. Office of Educa- 
tion. Washington. D. C. 
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Prior to Grand Coulee Dam 
days, million kva had been 
the best answer. With vast new 
hydro projects, that was too 
small. 

So Westinghouse research with 
its many resources pitched in . . . 
came up with a new, one-piece 
oil circuit breaker. 

To test it, the U. S. Bureau of 
Reclamation routed the short- 
circuit output of the six 108,000- 
kva generators at Grand Coulee 
Dam together with the backfeed 
over six 230-kv transmission 
lines from the Bonneville Power 
Administration System and the 
Northwest Power Pool for a 


tremendous short-circuit test. 

The result: interrupting- 
capacity ceiling raised from 3V^ 
million lo IV 2 million kva . . . 
through the use of a new multi- 
flow "De-ion” principle that is 
being applied to smaller sizes to 
raise their capacity appreciably. 
Another test being planned may 
even increase the capacity of a 
W 2 million kva breaker to 10 
million kva by using this new 
principle. 

This is one of hundreds of 
examples of how Westinjghouse 
research engineers meet the end- 
less challenge of business and 
industry. 
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EIGHT GIANT ALUSGHALMERS PUMPS produce this 
record filter capacity for the world's largest filtration 
plant in Chicago. These pumps incorporate many new 
developments. They are representative of the entire 
A-C line of pumps ... to handle water, gasoline, abra> 
^ve liquids and semi-sobds — to handle great volumes 
or high pressures — pumps of capacities from 10 to 
635,000 gpm. 

The same engineering talent and experience that pro- 
duced these record breaking pumps are utilized in the 
manufacture of more 1600 different products sold 
by Allis-Chalmers in every U. S. industry. 

AJJ«7 


"WHERE DO WE GO FROM HERE?" b a beoMal dMcriMne Hm 
A lli»^halm«ri 18 month Graduoto Training Courra for oloctrlcol. 
mochonlcol, chomlcol, mining and othor onginooring graduotos. 
Mon am fralnod for mIoi, doilgn, production, lorvico and oroe- 
tlon, ofc. Writ# for Booklot E d08SA. 
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Expanding Spandrel 


Night <iiid day 9 winter and sum- 
mer, year after year, for more than 
twenty-six years aluminum span- 
drels (the vertical area between 
windows in skyscrapers) were ex- 
posed to the weather . . . and 
nothing happened. 

That was proof enough for the 
architects. 

Proof that Alcoa Aluminum 
Castings used for spandrels stood 
up in all kinds of weather, resisted 
corrosion, kept up their good ap- 
pearance, never needed mainte- 
nance. 

‘‘Aluininuin works so well for 
spandrels,” reasoned the archi- 
tects, *‘why not expand its use . . . 
make entire walls of it?” They 
came to Alcoa with their ideas. 
Alcoa engineers had kept pace. 
Designs and methods for making 
complete walls were ready. New'- 
ways had been found to make 


aluminum cheaper and more useful. 

Today you will see aluminum- 
clad buildings going up in every 
part of the country. These buildings 
are quick and inexpensive to build. 
Their aluminum walls never will 
need expensive; painting or repairs. 

This case is typical of the history 
of Alcoa and of the men and 
women who work for it. While 
aluminum was proving itself in 
small applications, Alcoa engineers 
were perfecting the methods for 
large scale production and fabrica- 
tion. Within the lifetime of men 
now living, this company has 
grown to be one of America’s great 
industries. New developments now 
underway in Alcoa’s laboratories 
are pointing the way to even more 
widespread uses for aluminum 
in the years ahead. Aluminum 
Company of America, 1995 Gulf 
Building, Pittsburgh 19, Pa. 


ALCOA 


FIRST IN ALUMINUM 
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AIRCRAFT LIGHTENING 

The Aircraft Industry uses 
the SR-4 to plot the complex 
flow of stresses in aircraft 
wings durinp flight, *'bal* 
ance'* the design. 


PRODUCT IMPROVEMENT 

The Automotive Industry uses the 

SR-4 to check stresses and strains in 

viul parts, eliminate weaknesses, 
improve the product. 



STRUCTURAL STRESS ANALYSIS 

Engineering organizations check 
theoretical stress distribution aninst 
actual patterns to verify design 
practice. 


JT 


MAKING BALLISTICS STUDIES 

The flow of stress in a gun barrel as 
the bullet passed through was once 
a matter of theory . . . but a matter 
of accurate knowledge now, because 
of the SR-4. 


BALDWIN 




MACHINE REDESIGN 

Equipment 
manufac- 
turers use 
the SR-4 to 
isolate the 
cause of 

g uzzling 
reakages 
and to point 
the way to 
a correct 
solution. 





MASONRY STRESS DETERMINATION 

The heavy construction industry is learning valu- 
able new facts on how masonry withstands load- 
ing . . . with the SR-4. 


STRAIN GAGE 


THE TESTINO DEVICE OF A THOUSAND USES 


This small Baldwin testing device, 
no larger than a postage stamp, has 
perhaps done more to broaden engi- 
neering knowledge through product 
analysis than all other testing equip- 
ment combined. 

Some of the many unusual investi- 
gations in which it has served are 
illustrated. In every case, the new 
knowledge it revealed has permitted 
engineers to better design jobs. 

The long list of successful uses does 
not define the ultimate applications 
of the Baldwin SR-4 strain gage, but 
merely indicates its almost limitless 
possibilities. If you have any problem 
where unexplained failures of parts 
are puzzling you . . . where some equip- 
ment must be lightened while retain- 
ing balanced strength . . . where a 
complete report of actual stress dis- 
tribution in a test specimen, or in a 


complete structure, will aid you in 
design . . . the Baldwin SR-4 can un- 
doubtedly help you, as it has helped 
many others. 

A comprehensive line of indicating, 
recording and switching instruments 
is available for both laboratory and 
field studies. A number of pieces of 
literature have been produced, cover- 
ing various applications of the SR-4, 
instruments, and methods of applica- 
tion. If you will write, indicating the 
type of testing in which you are 
interested, appropriate bulletins will 
be sent. Ask for Bulletin 275. 


*T. Af. Reg. U. S. Pat. OJf- 

The Baldwin Irocomotive Works, Philadelphia 
42, Pa., U. S. A. Oflices: Boston, Chicaao, 
Cleveland, Houston, New York, Philadel- 

E hia, Pittsburgh, San Francisco. Seattle, St. 

ouis, Washington. In Canada: Peacock 
Bros., Ltd., Montreal, Quebec. 


TESTING HEADQUARTERS 





Trained welding engineers are 
essential to our business 

I N our manufacture of steel 
sheet and plate products, 
such as refinery equipment, 
liquefied, petroleum gas equip- 
ment, etc., we have found the 
use of electric arc welding and 
submerged arc welding abso- 
lutely essential. These types 
of products could not be fabri- 
cated without the use of these 
types of welding. We are al- 
ways in need of engineers trained in welding and 
welded design. 



Refinery pressure vessel 
of all-welded construction, 
fabricated by Dallas Tank 
Company, Inc. 


W. W. Banks, President 
Dallas Tank Company, Inc. 
Dallas, Texas 



PuMished through tho courtesy of The Lincoln Electric Company, Cleveland J, Ohio 
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McGRAW-HiLL BooU— 

ELEMENTS OF THERMODYNAMICS AND HEAT 
TRANSFER 

By £. F. Obert, Northwestern University. 372 pages, $4.50 * 

A condensation of the author’s more comprehensive Thermodynamics. All 
advanced material has been eliminated from this new book. The text stresses 
real machines, flow processes, properties of fluids, and the conditions where 
simplified analyses can be applied. 

MECHANICAL ENGINEERING PRACTICE 

By Charles F. Shoop, University of Minnesota, and George L. Tuve, 
Case Institute of Technology. Fourth edition. 531 pages, $4.50 

Here is a complete revision of a well-known text which emphasizes the scientific 
fundamentals of engineering instruction and their applications. The book 
gives an account of the recent trends in experimental methods, and contains 
new chapters on Properties of Fluids. Fuels and Combustion, and Automatic 
Controls. 

INTRODUCTION TO CHEMICAL ENGINEERING 
THERMODYNAMICS 

By J. M. Smith, Purdue University. 386 pages. $4.00 

Provides an elementary yet sound treatment of the first and second laws of 
thermodynamics for students of chemical engineering. The book also contains 
a study of the thermodynamic properties of fluids, compression and expansion 
processes, refrigeration, phase equilibria, and chemical reaction eiiuilibria. 


ALUMINUM AND MAGNESIUM DESIGN AND 
FABRICATION 

By R. Burt Schultze. Glenn L. Martin Company. 589 pages, $7.50 

A presentation of the general manner in which the problem of designing and 
producing articles from aluminum and magnesium should be approached. 
Specific data are presented wherever such data are difficult to obtain and ad- 
vances concerning application of the materials and processing techniques are 
discussed thoroughly. 


RURAL ELECTRIFICATION ENGINEERING 

By Unus F. Earp, Virginia Polytechnic Institute. In press 

Designed primarily for use on the college level as a rural electrification text foi 
professional agricultural engineering curricula. The subject has been ap- 
proached from the standpoint of training agricultutal engineers for administra- 
tive and executive positions in the rural electrification field. 



Send for copies on approval 

McGRAW-HILL BOOK COMPANY. Inc. 

330 Wm( 42nd S4ran4 Nnw York 18, N. Y. 


8 


The Yardstick of Quality 

By F, M. DAWSON 

rice Presiilcnt of the ASEE and Chairman of the Engineering College Research Council 
Dean of Engineering, University of Iowa 


Alter many long and often fruitless 
discussions about the importance .of dif- 
ferentiating basic from applied research, 
it is refreshing to read the remarks of 
f Resident J. L. Morrill in opening the 
Symposium on Engineering Research at 
the University of Minnesota in March, 
1049. “I have very little interest in the 
ancient argument over basic and funda- 
mental versus applied research,” said 
J^resident Morrill.^ It poses, he con- 
tinued, an unrealistic problem — and he 
anted Arthur Morgan's “rather brusque 
remark that when a scientist expresses 
unconcern for the usefulness of research, 
he means simply that he does not accept 
current appraisals of its value.” 

There are, then, criteria other than 
“fundamental” which may far more ef- 
I'ectively be used to select research prob- 
lems most suitable for study in colleges 
and universities. 

One such criterion would seem to be 
the newness of the research problem and 
the unpredictability of its direction and 
probable results. There is no great edu- 
cational or scientific benefit in merely 
repeating an experiment already de- 
scribed by others; nor is there real edu- 
cational benefit to be derived from rou- 
tinely testing 999 vacuum tubes statisti- 
cally taken from a factory’s output. The 
value of research to an advanced student 
is primarily his lesson in how to go about 
learning things which have never been 
learned before. It is well for us all that, 
by the very nature of this educational 
process, students and their guiding teach- 
ers contribute new knowledge valuable to 
(he nation and its industries. 


To some extent, size may also be a 
helpful criterion in selecting research 
projects for the attention of educational 
institutions. When any research pro- 
gram becomes large and complex, it may 
become the tail that wags the dog. As 
Dean T. K. Sherwood pointed out before 
the Engineering Division of the Associ- 
ation of Land-Grant Colleges and Uni- 
versities in October, 1949,® under such 
conditions there is a real possibility that 
educational goals will be subordinated to 
research goals. Colleges and universities 
are educational institutions. 

Some research projects, too, can be 
judged by the people who are at work 
on them. When a project requires the 
attention of full-time research people,, 
over a long period, there is the likelihood 
that both faculty and students are being 
deprived of valuable part-time research 
experience. This is not to say that fac- 
ulty and students should do routine and 
mechanical work on any project; there 
are ample grounds for making full-time 
technicians available. The goals of a 
university are not served by assembling 
numbers of scientists and engineers who 
take no active part in the institution’s 
educational program and academic life. 

At the Engineering College Research 
Council’s Annual Dinner at the Rens- 
selaer Polytechnic Institute, Dean A. F. 
Spilhaus described the essential differ- 
ence between industrial research and uni- 
versity research in terms of the yardsticks 
applied.* Industrial and commercial 
organizations must measure their re- 


search in terms of both quality and po- 
tential profit, he said. Universities are 
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THE TABDSTICK OF QUALITY 


in the fortunate position of needing only 
the single yardstick of quality. 

This would seem an excellent standard 
by which educational institutions and 
their faculties may gauge their perform- 
ance of scientific research in the light of 
their very real opportunities and obliga- 
tions. The aim should be to have really 
good research projects at each College 
of Engineering rather than have the work 
concentrated at a few institutions. 

Beferences 

1. Address of Welcome to the Symposium 
on Engineering Bcscarch, Proceed- 
ings of the Symposium, Bulletin No. 


Collegi 

Ayer Hall, a new $500,000 College of 
Engineering building at the University 
of Akron was dedicated October 21, 
1949, by holding open house, unveiling a 
portrait of Dean Emeritus Frederic E. 
Ayer and a dinner meeting at which A. 
A. Potter, Dean of Engineering at Purdue 
University, addressed educators, indus- 
trialists and alumni. A total of 40,000 
square feet of floor space is provided on 
four floors and the building houses the 
departments of Civil, Electrical and 
Mechanical Engineering, with the excep- 
tion of several laboratories, and the 
Mathematics Department. While the 
University is a municipal tax supported 
institution, the building was flnanced by 
donations from Akron industries and 
alumni. It is the second building to be 
completed under the present expansion 
program. 


29 of the University of Minnesota 
Engineering Experiment Station, Au- 
gust, 1949, p. 3. 

2. * * The Belation of Bescarch to Engineer- 
ing Education,” by T. K. Sherwood, 
Dean of Engineering, Massachusetts 
Institute of Technology; presented 
at the Engineering Division, Associ- 
ation of Land-Grant Colleges and 
Universities, Kansas City, Missouri, 
October 25, 1949. 

” Important Intangibles in Cooperative 
Eesearch,” hy A. F. Spilhaus, Dean 
of the Institute of Technology, Uni- 
versity of Minnesota; scheduled for 
early publication in the Proceedings 
of the 1949 Annual Meeting, Engi- 
neering College Research Council. 


Notes 

The new head of the Department of 
Mechanical Engineering at Michigan 
State College is Leonard C. Price, a mem- 
ber of the MSC staff since 1942. Prof. 
Price, who received B.S. and M.S. de- 
grees from Cornell University, served as 
instructor at Cornell 1922-20; research 
associate at the University of Arkansas 
1926-38; and as associate professor at 
the University of Arkansas from 1938 to 
1942. 

Frederick D. Rossini, Chief of the 
Thermochemistry and Hydrocarbons Sec- 
tion of the National Bureau of Stand- 
ards, has been appointed Professor and 
Head of the Chemistry Department at 
Carnegie Institute of Technology, Presi- 
dent Robert E. Doherty announced. 



Vacation Possibilities of the Northwest 

58th Annual Meeting 
University of Washington 
Seattle, Washington, June 19-23, 1950 

By BALPir GANG COWI.BS 

II tnuanislic Social Stiiilics Department, College of Engineering, Vnivenuty of IVashington, 

Seattle ft, Washington 


The A.S.E.K. (‘onveiitioii, scheduled to 
open June 19, ]950, at the I’niversity of 
Washington, offers a splendid oppor- 
tunity for an extended vacation in the 
State of Washington, in Canada, and in 
Alaska. ^J'lie Pacilic Northwest is an 
“Evergreen Playground” where the va- 
cationer will get his “money’s worth and 
see everyth] iig there is to see.” Less 
than ninety miles north of Seattle, Can- 
ada offers infinite vacation possibiliti(ss. 
An air trip to the heart of the Alaska 
country is both fast and i!iexj)ensive. 

Ily the use of alt(*rnatc routes on the 
trip to and from Seattle, the vacation 
traveler may visit many of the West’s 
most scenic spots. The northern trip wdll 
take the traveler through the Dakota Bad- 
lands to Wyoming and Jackson I [ole. 
From there he will visit the Rocky 
Mountains and Yellowstone Park. From 
Yellowstone the trip winds through Mon- 
tana and the hills of Idaho to the eastern 
border of Washington. The southern 
route is traced through Colorado and 
Utah, through the southern limits of 
Idaho and the eastern boundaries of 
Oregon, with a long and beautiful drive 
down the Columbia River to Portland. 

Before setting out on a trip to the 
Northwest the tourist would be well ad- 
vised to visit his favorite service station 
for information concerning the travel 
guide services provided by the various 
oil companies. The larger companies 
furnish, free of charge, complete map 


service indicating the best places to make 
stopovers and the most outstanding 
sights along the various routes. 

Grand Coulee Dam 

Eastern Washington is world-famous 
for the giant dam at Grand Coulee, 
(’ompleted in 1942, this dam is located at 
the head of Grand Coulee, a chasm 52 
miles long and iVi to 5 miles wide, in a 
geological wonderland only 92 miles from 
Spokane, the capital of Washington’s 
“Inland Empire.” Damming the mighty 
Columbia, the second largest river in 
America, the i)roject supplies much 
needed power and water for the vast Co- 
lumbia Basin Irrigation Project. Dur- 
ing the war the dam’s power output rose 
to a maximum of 962,000 kw. By 1948 
the West Powerhouse with its full instal- 
lation of nine generators cbuld develop 
a peaking capacity of 1,125,000 kw. of 
electric energy. Primary, or firm, power 
may reach 9,000,000,000 kwhr. annually. 
This grand engineering achievement is 
indeed a *^must” on the vacation traveler’s 
itinerary. 

The air-minded traveler will miss much 
of the pleasure to be gained by motoring 
through the country; but he will have 
ample opportunity to make up for it in 
side trips out of Seattle, the heart of the 
Northwest’s Cascade and Olympic Moun- 
tain playground, into the numerous lakes 
and vast reaches of salt water that fill 
the Puget Sound Basin. Travel by air 
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to Seattle is swift and easy from almost 
any point in the Americas. The airlines 
flying into the Seattle-Tacoma airport at 
Bow Lake provide special vacation rates 
for family groups which compete suc- 
cessfully in cost with other types of 
transportation. Daily flights out of 
Seattle bound for Alaska and the Orient 
are included on the special vacation rates. 

North of Washington lies the western- 
most province of Canada, British Colum- 
bia, with its beautiful city of Victoria 
reflecting the spirit and glory of old 
England in the “bobby” on the comer 
and in the formal gardens surrounding 
the many beautiful buildings. Both 
Vancouver and Victoria offer the tourist 
British and Canadian manufactured 
goods at reasonable prices. The devalua- 
tion of the British pound sterling may 
result in many worthwhile bargains in 
English bone china and Scottish Tweeds. 


The traveler intending to visit Canada 
should bring in his billfold documents 
such as his birth certificate or voter’s reg- 
istration card, as proof of his •[!. S. citi- 
zenship. If he plans to take his car, an 
insurance-liability card will make it easy 
for him if he forgets where he parked it 
and has it picked up by the Canadian 
Mounties. 

Trips to the North Country 

Those who plan to spend some time in 
the Canadian wilds may wish to make an 
extended trip to Lake Louise and the 
internationally famous resort at Banff, 
some three hundred miles north and east 
of Spokane. The best highway is out of 
Spokane through Bonners Ferry, Idaho. 

Daily flights from Seattle to Alaska 
can be made for as little as seventy 
dollars, plus tax, to points on the Alaska 
coast. A flight to Anchorage will bring 



, Skies may be sunny and the evergreens throwing shadows across the highway but Mount 
Rainier presents a snow-capped picture the year around. Here’s how Rainier looks from 
Chinook Pass on a sunny afternoon. 
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the traveler close to some of Alaska’s 
trackless wilderness. Travel in Alaska 
is largely by air. 

Those who wish to sail to Alaska via 
the Inside Passage should write to the 
Seattle Chamber of Commerce for infor- 
mation concerning the charter boats 
which make the trip each year. Reser- 
vations must be made very early, since 
the boats are limited in size. The Inside 
Passage to Alaska is used each year by 
many small-boat operators who fish in 
Alaskan waters. 

Shorter trips out of Seattle to Mt. 
Rainier and Mt. Baker, for mountain 
(‘limbing and hiking, are easily arranged. 
Mt. Rainier National Park is only 90 
miles from the Seattle city limits. Snow- 
crowned, the mountain, towering 14,408 
feet, is the second highest in the United 
States. 

The traveler may make an extended trip 
around the Olympic Peninsula and 
through the Olympic National Park, one 
of the wildest regions left in America. 
Near the extreme northern end of the 
Peninsula lies Lake Crescent at the foot 
of Mt. Olympus. The wilderness of this 
section of the peninsula is penetrated 
only by hiking trails. Lake and stream 
fishing is perfect, in this naturally beauti- 
L'ul setting. 

Fishing trips in Puget Sound may take 
the vacationer up the Sound from Seattle 
to the many San Juan islands which are 
dotted with resorts and cabins available 
to the summer visitor. Many of the is- 
lands have excellent beaches, though the 
Sound water is too cold for a very pro- 
longed swim. Boys’ camps and summer 
camps for girls are located on some of the 
islands of the San Juan group, providing 
outdoor life in rugged terrain with the 
natural beauty of the Northwest at its 
best. 

Seattle Offers Variety 

But the convention vacationer need 
hardly go beyond the city limits of Seattle 
to enjoy a thrilling and highly educa- 
tional summer. Once called the last 
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jumping-off place of civilization, Seattle 
still retains much of the glamour and 
many of the landmarks of the old days 
of the Alaska Gold Rush. Despite the 
conquest of the giant timber growth, 
many Douglas fir and Red Cedar still 
cloak the slopes of the Cascades and 
Olympics which guard Puget Sound. 
Situated on the western shores of Elliott 
Bay, an arm of Puget Sound, Seattle is 
almost surrounded by water. On its east 
side lies Lake Washington, a fresh- 
water lake almost twenty-five miles long 
and four miles wide at several points. 
Green Lake, Lake Union — in the heart 
of down-town Seattle — and Lake Wash- 
ington provide many Seattle residents in 
their hilltop homes a view of one of the 
lakes. 

Lake Union provides moorage for hun- 
dreds of houseboat homes along its shores. 
Out in the deeper waters of the lake are 
moored many deep-sea boats; these have 
been towed into the lake by powerful 
tugs from Elliott Bay through the ship 
canal constructed between the bay and 
the lake with a system of locks second in 
size only to those in the Panama Canal. 
The ship canal also extends into Lake 
Washington, making available many miles 
of moorage and docking space which 
gives Seattle the distinction of having 
more small boats and pleasure craft per 
capita than any other city in the world. 

Boat races and regattas are held each 
week dui'ing the summer. Hundreds of 
spectators crowd Lake Washington’s 
unique floating bridge to view the boat 
races. The city has three yacht clubs, 
and the competition between the various 
boat owners is keen. Many boats are 
available for charter by the day or week. 
The vacationer may also take scenic rides 
on ferry boats to interesting points on 
the Sound. A typical one-day tour of 
Seattle’s waterways starts at the dock in 
downtown Seattle and threads through 
the Sound to the lake and back. 

Seattle, of course, is famous all oyer 
America for its fine seafood. Many fine 
restaurants specialize in Dungeness crab, 
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Photo hy Josef Scaylea. 


A breathtaking sight is this view of Silver Creek Falls in Rainier National Park. 
Ribbon-like, the mountain stream winds its w'ay through trees and underbrush to crash to 
the rocks below. 

Olympic oysters, and fresh salmon, The Seattle Art Museum, at Volunteer 
served variously in all the fine eating Park, has one of the few outstanding 
places in the Northwest. collections of Chinese n and Japanese 

Seattle's Chinatown is perhaps not as art in the world. This collection is dis- 
well known as that of San Francisco, but played each summer as an attraction for 
the Chinese restaurants provide the finest the thousands of tourists who visit the 
in Chinese-American food. Northwest. 
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Many dark things have been said about 
Seattle weather, but on the average the 
'‘sunny days” compare favorably with 
the best weather of other states, and al- 
though rain does fall, most Seattleites 
would deny that "it is always wet.” On 
the whole, summers are cool, with few 
cloudy days during the months of June, 
July, and August. The traveler plan- 
ning to spend the summer months in the 
Northwest should bring clothing appro- 
priate for cool nights and Avarm days. 
A light topcoat for evenings often seems 
desirable to persons coming from warmer 
climates. 

No bears now roam the campus, no In- 
dians hunt scalps, but the Pacific North- 
west still oilers its guests the traditional 
western hospitality. 

Those who plan to spend a few* 'weeks 
vacationing in the West after the close of 
the annual meeting would do well to write 
(a) the Seattle Chamber of Coniineree for 
further recreational possibilities and infor- 
mation on housing, (b) the Alaska Steam- 
.ship Company, Seattle oliicc, for reserva- 


tions, which must be made well ahead of 
time, and (c) the Alaska-States Air Travel, 
Inc. 

The Canadian Pacific Railway has a 
ten-day cruise leaving Vancouver on Sat- 
urday evening, June 25, and returning to 
Vancouver on Tuesday morning, July. 5. 
The Cruise is up the Inside Passage to 
Skagway and stops are made at inter- 
mediate points. The minimum cost of 
this cruise is $184 including tax and 
meals. Reservations should be made be- 
fore the end of January. They may be 
obtained by writing directly to Mr. C. C. 
Jordan, Canadian Pacific Railway, 1320 
4th Avenue, Seattle, Washington. The 
railroad trip from Seattle to Vancouver 
takes about 4^^ hours. 

The Alaska Steamship Company offers 
twelve day cruises to Seward, Alaska. 
The minimum cost is approximately $228 
for a lower deck room, including tax and 
all meals. Requests for reservations 
should be addressed to Mr. K. A. Cross, 
Assistant General Passenger Agent, 
Alaska Steamship Company, 823 2nd 
Avenue, Seattle 4, Washington. 


College Notes 


Succeeding Dean and Director M. L. 
Enger, who after forty-two years of 
service to the University of Illinois 
reached retirement age this summer. Pro- 
fessor William L. Everitt became head of 
the College of Engineering and the Engi- 
neering Experiment Station on September 
1. He was succeeded as head of the de- 
partment of electrical engineering by Dr. 
John D. Ryder, professor and assistant 


director of the Engineering Experiment 
Station of the Iowa State College. Other 
new appointees include Professors Fred- 
erick Seitz and James H. Potter, 4 asso- 
ciate and research associate professors, 
8 assistant and research assistant pro- 
fessors, 15 instructors, and 2 special re- 
search associates, besides 46 research as- 
sistants and 50 non-research assistants. 



Maintaining Our Industrial Leadership 
Through Engineering ‘ 

By M. E. COYLE 

Exf entire Vice President, General Motors Corporation 


Dr. L. AV. Houston, President of Rens- 
selaer Polytechnic Institute, has spoken 
of the need for better understanding and 
closer relationship between industry and 
the colleges, particularly those engaged 
in engineering education. The degree of 
financial responsibility of industry to 
educational institutions has never been 
clarified. But there arc many concerns 
at the present time making specific grants 
to schools in connection with research 
work which applies to their particular 
activity. This list is rapidly increasing, 
both in number of participants and 
amount of funds assigned. 

Industry, as well as the colleges, has 
certain objectives and a share of the 
problems. We who have served many 
years in industry and have participated 
in its expansions should be able to draw 
upon our experience and offer counsel 
as to how the objectives may be achieved 
and some of the problems solved. 

The industrial leadership that we have 
attained and which we are desirous of 
maintaining and expanding, was not ac- 
complished by engineering alone. We 
know that engineering has made a major 
contribution and that without it we could 
not have reached our present position. 
However, engineering needed the support 
of an efficient production department, as 
well as a capable distribution organiza- 
tion to make the products available to the 
customers on an even-flow basis. Most 

1 Presented before a General Session of 
the 57th Annual Meeting of the ASEE, 
Troy, N. Y., Juno 21, 1949. 


important of all was the role of the 
money invested in the enterprise by the 
stockholders under what we call the free 
enterprise system and the American way 
of life. 

As a matter of fact, we have possibly 
abused the free enterprise system and 
American way of life terminology to some 
extent. It simply means the right of 
every individual to make a financial in- 
vestment of his own choice — the right to 
lose his shirt if he invests unwisely — the 
right, and always the hope, of an increase 
in the value of his capital and some re- 
turn in the form of dividends if he is 
more fortunate. 

I have seen many stimulating influ- 
ences and also recognize many that are 
retarding the development of industry. 
If the present trend is continued, I am 
afraid there is trouble ahead of us. To 
cover these points adequately I must 
speak on a broader basis than the title of 
my talk as given by your Chairman would 
indicate. We are interested in more 
than the maintenance of industrial lead- 
ership. Dean Freund wrote me under 
date of Mareh 9th and said, ^^May I sug- 
gest you discuss any subject you choose 
which has to do with the positions and 
problems of the American industries and 
the automobile industry in particular.” 
I am going to take advantage of his sug- 
gestion for the following reason. 

Industry's Viewpoint 

Last December a number of industrial 
concerns, including UniteS States Steel, 
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General Electric, General Motors and 
several others, were requested to appear 
before a Congressional Committee in 
Washington and supply information in 
respect to prices and profits. The atti- 
tude of the committee in regard to the 
size of the corporations and the amount 
of their profit came as a distinct surprise. 
During our appearance for General 
Motors the Committee highlighted the 
position of leadership attained by Gen- 
eral Motors during the forty-one years 
of its existence, following its organiza- 
tion in 1908. They stated that General 
Motors had reached its present -position 
honestly and in an open competitive 
market; that it had not done so by hav- 
ing control over limited natural resources. 

They stated, however, that General 
Motors was too big and must, therefore, 
be put under some sort of control. They 
concluded their comments by stating that 
it was a problem with which the Congress 
would have to deal in a manner that was 
not at the moment entirely clear. 

Subsequently, the May issue of The 
Nation^e Business carried an article by 
Senator Flanders, Chairman of the Com- 
mittee in Washington, in which he re- 
ferred specifically to part of the testi- 
mony given by General Motors. In the 
April issue of Reader^s Digest was an 
article by Senator O’Mahoney, another 
member of the Committee, referring to 
the bigness of industry. On the floor of 
the Congress, Representative Helen Ga- 
hagan Douglas of California made the 
following statement; “One year’s earn- 
ings after taxes of one corporation, Gen- 
eral Motors, doubled the assets of the 32 
major labor unions in the whole country 
■ . . which must provide protection for 
S million people . . . less than 28 pitiful 
dollars per person.” 

All of these comments follow a similar 
pattern and while we feel that Congress 
^vill not legislate against General Motors 
specifically — whatever laws are passed 
will apply to all corporations — they do 
indicate a retarding influence in respect 
to the development and expansion of in- 
dustry. It is this trend that indicates 


there is trouble ahead of us unless the 
trend is reversed. Government should 
encourage, not discourage, industry. 

During the Washington hearing the 
statement was made on several occasions 
that profits of all United States corpo- 
rations in 1948 exceeded 20 billion dollars. 
Some of the witnesses questioned the ac- 
curacy of these figures. Reference was 
made to the influence of inflation, the 
lessened purchasing power of the dollars 
which would reduce the value of these so- 
called profits. Others directed attention 
to the allowable depreciation rates being 
inadequate to permit replacement of 
capital facilities at current costs. I do 
not feel the accuracy of the figures is at 
all important. What I believe to be im- 
portant is the fact that the reported 
profits of all United States Corporations 
for 1948 are less than half the Federal 
budget now before Congress and which 
the present administration proposes to 
spend during the next fiscal year. It is 
extremely important to realize that our 
country cannot afford to spend 42 billion 
dollars in any peacetime year. 

Large Corporations Are Indispensable 

As to the size of corporations, our re- 
cent experience in World War II should 
indicate that the greatest productive asset 
of our country was the large corporations. 
They could accomplish so many things 
that never could have been done by 
smaller business concerns. I am con- 
vinced that the Allies could never have 
won the war without the production fa- 
cilities and products of the United States 
Steel Corporation. I do not believe the 
war could have been won without the pro- 
duction of General Motors and certainly 
it could not have been accomplished with- 
out the support of the automotive in- 
dustry. 

General Motors alone made over 206,000 
of the airplane combat engines that 
were used in World War II. It sold to 
the Allies more than 12 billion dollars 
worth of war materiel at a mark-up of 
less than half of the peace time rate over 
cost. The United States sent on Lend- 
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Lease 11 billion dollars worth of materiel 
to Russia. If the Russians had had one 
General Motors they would not have 
needed Lend-Lease. 

A great part of our industrial progress 
has occurred in the past fifty years. We 
have capitalized the inventions of the 
preceding century. Our population has 
doubled in those fifty years and now 
totals 150 million people. We must not 
assume that all of our modern conveni- 
ences were alwa3^s available. Most of 
them are of recent origin and all have 
been improved in quality and lowered in 
price. Our nation is only 160 years old, 
actually only a moment in the passage of 
time. Dealing only with the essential 
items, it is important that we trace the 
industrial development which has oc- 
curred during that period and its influ- 
ence upon the prosperity and living 
standard of our people. 

Phenomenal Progress Under Private 
Enterprise System 

In 1800 George Washington had com- 
pleted his two terms as President. John 
Adams was completing his single term 
and in the fall of that year Thomas 
Jefferson was to be elected. Our coun- 
try was comprised of the thirteen colo- 
nies, located along the Atlantic seaboard 
and extending from New Hampshire on 
the north to Georgia on the south. The 
population of the country Avas 5,300,000. 
Florida was OAvned by Spain, Louisiana 
by France. After the Louisiana Pur- 
chase in 1803, this territory, which ex- 
tended from Canada to the Gulf, lying 
west of the Mississippi River, was di- 
vided into nine of our present states and 
some parts of four others. Texas, New 
Mexico, Arizona, California, Utah and 
Nevada were all acquired later from 
Mexico. 

Transportation and communication 
were practically the same as they had 
been in the time of Christ, some two thou- 
sand years before. James Watt had de- 
veloped the steam engine and had taken 
out patents in 1775. But up to 1800 it 


was used exclusively for pumping water 
out of the mines in England. 

During the next 70 years the country 
developed and expanded, taking in most 
of the territory we now look upon as 
representing the United Slates. The 
population increased to 38.5 million peo- 
ple. There were relatively few iniren- 
tions in that time in relation to what we 
know today, although those that were 
made were extremely important. Steam 
Atras applied to both water and rail trans- 
portation and Avas used, to a limited ex- 
tent, in supplying power in factories. 
HoAvever, the power had to be transmitted 
to the machines through line shafting 
and belting and was, therefore, not 
adaptable on a wide-scale. 

The principal inventions were the vul- 
canizing of rubber by Goodyear in 1839. 
In 1844 Morse sent the first telegraphic 
message, in 1851 Daguerre developed the 
first sensitized photographic plate. In 
1866 Cyrus Field laid the first Atlantic 
cable and in 1867 Pullman invented the 
sleeping car. 

During the next thirty years, ending in 
1900, our population increased to 75 
million people and the inventions of that 
30-year period exceeded in importance 
all that had been made in the prior cen- 
turies. The living conditions which we 
accept as normal today would not have 
been possible without them. 

In 1876 Alexander Graham Bell in- 
vented the telephone. In the next year 
Edison invented the phonograph and in 
1879 the electric light. Then, in the ten 
years betAveen 1880 and 1890, the world 
was given two new forms of manufac- 
tured power — the electric motor and the 
internal combustion engine. From the 
beginning of time up until the invention 
of the steam engine by James Watt, the 
only forms of power were the energy of 
man, beast, Avind and water. Steam 
rendered a limited source of energy for 
a period of 100 years and then, within 
one decade, we developed two new forms 
that have completely revolutionized in- 
dustry and our civilization. 

In 1893 the kinetoscope, the basic in- 
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vention of the motion picture, was de- 
veloped by Edison. In 1894 Roentgen 
invented the X-ray and in 1896 Marconi 
invented the wireless telegraph. These 
were the outstanding inventions during 
this period of thirty years. 

It is difficult to realize the progress 
lhat has been made in transportation, 
communication, manufacturing, distribu- 
tion and industry during the past fifty 
years and in this progress engineering 
has played a very important part. 

Our aviation industry represents the 
greatest progress in transportation. On 
June 10th of this year a Detroit paper 
carried an inten-osting column in which 
the author described her experience in 
boarding a plane as the sun was rising 
over Paris, stopping at Shannon and 
Gander and arriving at Willow Run Air- 
port in Detroit one hour before sunset. 
Paris to Detroit in the daylight hours of 
a single day! Let us look back to De- 
cember 17, 1903. 

On that date the Wright Brothers made 
the first successful mechanically powered 
airplane flight at Kitty Hawk, North 
Carolina. They made four such flights. 
The first lasted twelve seconds, the second 
and third were longer, while the fourth 
lasted fifty-nine seconds and covered 853 
feet against a twenty-mile headwind. 

Compare 853 feet in 59 seconds forty- 
five years ago last December with the 
speeds of the supersonic jet-propelled 
planes of today — speeds that exceed 
2000 feet per second. The improvement 
of the internal combustion engine by the 
automotive industry made the progress 
of aviation possible. 

An important advance in communica- 
tion has been accomplished by the tele- 
phone. In 1900 the telephone was lim- 
ited in number of instruments in use as 
well as in distance over which it could be 
used. Now we can talk to any of the 
principal cities in the world and to most 
of the ships at sea. Adapting the prin- 
ciple of wireless telegraphy discovered 
by Marconi made this possible and was 
subsequently expanded into radio and 
television. Few people realize the first 


radio broadcasting station was opened 
in Pittsburgh in 1920, less than 30 years 
ago. We now have 75 million radio re- 
ceiving sets in 40 million homes. Tele- 
vision is available to nearly 67 million 
people, even though it is relatively new 
as an industry. It was the investment of 
private capital and the intelligent man- 
agement of industry that made this 
progress possible. 

Since 1893 the motion picture industry 
has been developed to a point where 
there are 18,000 theatres with a capacity 
of 12 million seats. The employment 
made available through the production of 
cameras and film and in the distribution 
and showing of the pictures is another 
illustration of the importance of invest- 
ment of private capital. 

The Automotive Industry 

The automotive industry has shown the 
greatest growth and is responsible for 
the employment of one out of every 
seven workmen. This industry started 
with the building of the first successful 
internal combustion engine in 1887 and 
its application to the first gasoline pow- 
ered automobile by the Duryea Brothers 
in 1893. The number of vehicles pro- 
duced prior to 1900 is not known as no 
records are available. Production in 
1900 was 4,192 units and in August, 
1948 the industry produced the 100 
millionth vehicle. 

Where the risk is great the opportunity 
for profit must be equally great to attract 
the required investment of venture capi- 
tal. Since 1900 more than 1850 different 
automobile producing companies entered 
this highly competitive field and today 
there are 54, a mortality rate of 97 per 
cent. 

General Motors has been specifically 
referred to by the Committee in Wash- 
ington and on the floor of Congress. We 
who are associated with General Motors 
are proud of its record, its size, and of 
the contribution it is making to a better 
living standard of the nation. While 
complete annual statements are issued. 
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there are essential facts that should be 
stressed. 

General Motors is best known for its 
production of passenger cars and trucks, 
but it also produces 750,000 fractional 
horsepower electric motors per month, 
refrigerators, radios, washing machines, 
diesel electric locomotives, approximately 
70 per cent of the aviation jet engines 
produced in this country, and many 
other products. We employ nearly 400,- 
000 people, buy from 12,400 sources of 
supply, sell to more than 16,000 automo- 
tive dealers, plus thousands of outlets for 
our other products. The company is 
owned by 430,000 stockholders who have 
invested two billion dollars in the busi- 
ness, including the 125 million borrowed 
from the insurance companies and for 
which the stockholders are liable. 

The size of General Motors has been 
determined by the desire of our customers 
for the products we make, and our desire 
to satisfy consumer demand. Our sales 
at wholesale in 1948 were 4.7 billion 
dollars. The dealers, and their more 
than 200,000 employes, resold these 
products at retail. 

General Motors purchases of material 
and services exceeded 50 per cent of our 
sales, a total of $2,368,000,000, a large 
part of which was supplied by small 
business concerns. Big business could 
not operate without the support of small 
business, and small business could not 
survive without selling to the large con- 
cerns. 

Wages and salaries cost $1,343,000,000. 
Incidentally, the entire General Motors 
payroll for 1948 was equal to the Federal 
Government payroll for the month of Oc- 
tober, 1948. It causes us to wonder 
what the senators mean when they refer 
to the need of control of big business. 
Taxes were 694 million dollars and that 
left 440 million in profits for the stock- 
holders, of which 211 was paid in divi- 
dends and the remainder of 229 million 
was reinvested in the business. 

To clearly understand the result of 
General Motors operations for 1948, these 
figures should be related to each other. 


The stockholders who own the business 
and furnish the money that makes the 
enterprise possible, and who also assume 
all risk of financial loss, received an ag- 
gregate of 211 million dollars in ^vidends 
and their equity in the business was in- 
creased by 229 million of reinvested 
earnings, a total of 440 million. 

Federal, State, County and City tax 
authorities collected 694 million dollars, 
more than 150 per cent of the amount 
earned for the stockholders, and more than 
three times the amount the owners re- 
ceived in dividends. Payrolls were three 
times the total stockholders earnings and 
six times the dividend payments, yet Gen- 
eral Motors was called to Washington to 
testify as to its prices and profits, and 
told that its size “poses problems with 
which this Congress will ultimately have 
to deal in ways I cannot foresee at pres- 
ent.'' 

Let us clarify the stock ownership of 
General Motors, and its experience is 
typical of most industrial corporations. 
TJiere are 140,000 stockholders who own 
10 shares or less of General Motors stock. 
There are another 180,000 who own more 
than 10 and less than 50 shares. Of the 
remaining 100,000 stockholders, many 
are insurance companies, investment 
trusts and charitable organizations, in 
which many people liave an interest. In 
other w^ords, big business is a combina- 
tion of a great many small people who 
have joined together to make an invest- 
ment, and these small investors have the 
benefit of the wisdom, business experi- 
ence and management capacity just the 
same as the heavy stockholders. They 
are participating in all the benefits in 
proportion to the number of shares they 
own. 

Government is Discouraging Industrial 
Expansion 

The present attitude of Government 
toward Industry, together with excessive 
taxes, has discouraged the investment of 
savings as venture capital. It is diffi- 
cult for large concerns with a good earn- 
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ing record and proven management to 
secure new capital or long term loans 
required to nieet the expanding needs of 
the business. In speaking of Govern- 
mental attitude, 1 do not distinguish by 
party, Republicans, Democrats, New 
Deal, Fair Deal or Dixiecrats. I am re- 
ferring to political expediency and hon- 
esty in political administration. 

The expenditures of our Federal Gov- 
ernment from the inauguration of George 
Washington on March 4, 1789 to the end 
of 1918, a period of 130 years, wei*e 
41 billion dollars. This included the 
cost of the war of 1812, the Mexican 
War, Civil War, Spanish-Amcriean War 
and the years of 1917-1918 of World 
War I. Our present administration is 
requesting 42 billion dollars for the next 
fiscal year, and World War II has been 
over nearly four years. 

Following World War I the Federal 
Budget averaged less than four billion 
annually, one-tenth of the present level. 
Iji those years the Government had 
5(50,000 employes, now it has 2,100,000. 

There is currently before the Cong!*e.ss 
a proposal to spend 10 billion dollars for 
socialized medicine. Another proposal 
is a farm program which will cost 10 
billion dollars. Then there is a bill pro- 
viding for the expenditure of 20 billion 
dollars over a twenty-year period for 
Federal Housing, 1 am convinced that 
the amount, if the bill became law, would 
be substantially inerea.sed and the period 
of expenditure would be reduced. In 
each of these cases the group that would 
benefit would have to sacrifice their free- 
dom in order to participate. The farmer 
would have to agree as to the type of crop 
he would plant, acreage to be planted and 
to comply with price regulations when 
marketed. The Government has estab- 
lished a routine of confiscating our sav- 
ings by excessive taxation and buying, 
with our own money, certain voting 
segments. 

The following statement by General 
Eisenhower in reference to the bill for 
Federal aid to Education sets forth the 
danger we face in all these cases. Gen- 


eral Eisenhower said, '^Unless we are 
careful, even the great and necessary 
educational processes in our country will 
become yet another vehicle by which the 
believers in paternalism, if not outright 
socialism, will gain still additional power 
for the Federal Government. The army 
of persons who urge greater and greater 
centralization of authority and greater 
and greater dependence upon the Fed- 
eral treasury are really more dangerous 
to our form of government than any ex- 
ternal threat that can possibly be ar- 
rayed against' us.” General Eisenhower 
is entitled to the thanks of the country 
for drawing attention to the danger of 
central control, which has already pro- 
gressed to a dangerous degree. 

I am particularly gratified to have a 
place on your program and for the op- 
l)ortunity to speak frankly to you on this 
subject of mutual interest. You have 
an extremely important assignment in the 
education of 240,000 young people who 
have chosen the engineering profession 
for their life work. They are being 
trained under your supervision. Unless 
industry can successfully expand and 
develop in the future as it has in the past, 
these young people will have little hope 
for the future except as replacement for 
older people and your work will have 
been futile. Your interests and oui's are 
parallel. We arc interested in the wel- 
fare of our country. We want our 
economy to grow and expand and this 
nation to be a good place for our children, 
and our children’s children, as it has been 
for us. 

Popular Reactions 

Recent happenings have indicated the 
power of an aroused voting public. The 
passage of the Reorganization Act of 
1949 came as a result of a flood of letters, 
telegrams and ballots that were sent to 
the Congress. The same result can be 
secured in respect to taxes if similar de- 
mand is made. 

Referring again to our experience in 
Washington last December, the question 
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was directly nsked as to our recommen- 
dation as to sources of additional tax 
revenue to permit continued governmen- 
tal expenditures at the prevailing levels. 
Should normal rates be increased, excess 
profits reestablished, or a graduated 
scale adopted for corporations similar to 
individual income tax rates'? The im- 
plication was given that the November 
21, 1948 election was a mandate from the 
people to continue the policy in effect. 

In respect to taxes, no corporation 
pays a tax. All taxes are paid by peo- 
ple. If a corporation fails to i-ecover all 
cost, including taxes, in the selling prices, 
they are distributing their capital with 
each sale, and if continu(‘d long enough 
and on a sufficient number of transac- 
tions, the concern will be liciuidated. It 
should be obvious, therefore, that taxes 
imposed on corporations arc passed on to 
the customers or borne by the stockhold- 
ers, all of whom are people. 

The last election was far from a man- 
date. There are 94 million people in 
this country who are eligible to vote. 


Sixty-seven million of them registered, 
48 million voted, and 24 million voted 
for the incumbent administration. When 
the electorate of this country does not like 
the wasteful extravagance of Govern- 
ment they will change it by demanding a 
reduction of taxes and a return to the 
principle of free enterprise that made 
this country great. 

Our task, and our responsibility, is to 
place before the people a clear under- 
standing of the prevailing trends. There 
arc 92 million people in this country who 
w^ere not born or were less than 21 years 
of age when Franklin Roosevelt was in- 
augurated in March of 19.'1.‘1. They hav(*, 
never known any type of Federal admin- 
istration except Federal control. 

I am convinced that many jn'oplc will 
feel that the things I say — and what is 
being said by most industrialists — are 
self-serving. After all, it is my country 
just as it is yours and 1 have a perfect 
right to express my opinion. J want to 
thank you for having had the patience to 
listen to me. 


Professional Guide for Junior Engineers 


This 56-page publication, issued by the 
Engineers’ Council for Professional De- 
velopment, was written by the late Dr. 
William E. Wickenden, and edited by G. 
Ross Heninger. 

The book seeks to give the young engi- 
neering graduate a sense of profe.ssional 
values in chapters on engineering origins 
and professional relationships. Full 
treatment is given to the practical side of 


getthig an engineering job and of ad- 
vancing in the profession. Also included 
is the CounciPs credo “Faith of the Engi- 
neer,” a self -appraisal questionnaire, and 
the Canon of Ethics for Engineers. 

The price is $1.00 per copy (25% dis- 
count on 10 or more copies). Send orders 
to Engineers Council for Professional 
Development, 29 W. 39th St., New York 
18, N. Y., and enclose remittance. 



Problems of Training the Engineering Student 

for Citizenship' 

By CHARLES E MacQUIGG 
Dean of Bnginverituj, Ohio State University 


For the purpose of the present discus- 
sion the personal qualities required for 
good citizenship are assumed to be: first, 
character; second, intelligence; third, 
competence in the line of contribution to 
the material welfare of society. These 
are placed in their proposed order of 
importance. It is the present purpose 
to discuss the first criterion only and for 
that reason it is proper to first dispose 
of the second and third. 

Intelligence is here defined loosely as 
the quality believed to be chiefly a matter 
of inheritance and as a fundamental 
({uality of personality about which little 
can be done. It may be that this view- 
point will be very offensive to the be- 
haviorist and a final decision must be left 
to more competent authority ; in any 
event, it is assumed that little can be done 
to add to the sum total of the intelli- 
gence factor of personality in a college 
education. We do, however, add to the 
effectiveness of an intelligence by proc- 
esses which aid the acquisition of useful 
facts, and to that minor extent we do 
make some contribution. 

The attribute of competence is taken to 
mean the skill and experience of the indi- 
vidual and these naturally integrate into 
his other qualities to make him a more 
desirable and productive citizen. These 
factors seem to be too obvious to requii-e 
elaboration; moreover, it is generally be- 
lieved that the educators of the engineer 
have done an acceptable job in this area, 

1 Presented before the Humanistic-Social 
Division at the 57th Annual Meeting of the 
ASEE, Troy, N. Y., June 21, 1949. 


or at least as good ns may be expected 
taking due account of the attributes in- 
volved in faculties and students. (Lest 
we fall into any kind of smugness on 
this score, however, we must continually 
examine our curricula and staff, making 
every effort to utilize all of the machinery 
of teacher training (including personal- 
ity assays) ; visual aids, and any other 
ways to increase our efficiency.) 

Character Development 

Dismissing thus two of the three as- 
sumed attributes of good citizenship, 
what of the third, namely character, and 
what if anything can the engineering 
teacher do to help his students in this 
primary requirement of citizenship? 
Can w'c assume that character can be 
molded any more than we can believe 
that the intrinsic quality of the intellect 
can be raised? I think we can so believe. 
But let us first define what wt mean by 
character. It is trait or character- 
istic, especially one serving as an essen- 
tial or inner nature of an object or per- 
son.” ‘^That which a person or thing 
really is.” “Moral vigor or firmness, 
especially as acquired through self-dis- 
cipline.” “Character endures throughout 
defamation in every form, but perishes 
when there is a voluntary transgression.” 
In other words, character sums up those 
qualities of the spirit of the individual 
which shows in the types of action he ex- 
hibits — such as steadfastness, sobriety, 
liberality, cheerfulness, trathfulness, 
charity, and many others — with, of 
course, their opposites. 
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It might appear to many that by the 
time a student has reached college age his 
character will be formed, but this is true 
only to a certain degree since most of us 
know of many exceptions and if we are 
frank, we realize the truth of this obser- 
vation in our own experiences. 

If we consider that the youth we are 
privileged to influence are still somewhat 
plastic, as it were, what is to be done? 
This brings up the necessity for being 
aware of and sensitive to the problems 
youth is facing on the average campus. 
No one can deny that the pressure of liv- 
ing has increased in the past two or three 
decades to levels beyond anything previ- 
ously experienced in human history and 
the youth of today is beset by worries 
not experienced by mature men of fifty 
years ago. If the nature of the prob- 
lems has not materially changed their in- 
sistence certainly has and also the tempo 
of their insistence. So, in touching upon 
a few of those college problems of today 
(which are equivalent to if not identical 
with those of John Q. Citizen) let youth 
speak for itself. 

Survey of College Problems 

A very recent survey at one of the 
large universities was made by question- 
ing 601 men and 157 women students 
comprising those with various degrees of 
college experience— -i.e., direct from high 
school; from high school via intervening 
work experience; and some by transfer 
from other colleges. About one-third 
were veterans with postwar short enlist- 
ments. A number were married and had 
children; most wives were working. The 
questions asked were chiefly along the 
lines of ^^adjustments” and embraced 
such areas as health, scholastic, financial, 
family and home, religion, moral, per- 
sonality, social (such as friends, leader- 
ship, recreation, fraternities, etc.), living 
conditions (rooms, food, community re- 
lationships, etc.), outreach (cultural, 
hobbies, life plans, etc.). The survey 
showed the following: 


Health generally good; need for keep- 
ing physically fit was generally recog- 
nized; food was a problem; worry and 
nervousness over studies, “tired feeling,” 
loss of sleep, loss of weight «vere com- 
plained about ; student Health Service 
was used. 

Scholastic adjustments were quite se- 
vere. Large classes a special problem 
and consequent loss of individuality was 
a shock to many. Inability to take ade- 
quate notes was a severe handicap. In 
spite of those transitions, the consensus 
was not critical of the instruction; sur- 
prise was expressed at the efficiency of 
the teaching staff in general. There was 
a general feeling of surprise at the re- 
sponsibility put on the student to “be on 
his own.” 2 The problems of study fa- 
cilities were noted as acute in dormitories, 
and ideal conditions noted in private 
homes. Grades are always ^^going to im- 
prove next semester.” 

With respect to finances, almost invari- 
ably the students find expenses heavier 
than planned for. Modes of living have 
to be adjusted to pocketbooks. The ma- 
jority of all students and most of the 
women were entirely supported by par- 
ents; there is a feeling of nearly univer- 
sal regret among the students at this 
dependency. Most veterans cannot live 
on their subsistence checks and in general 
the wives are working. Outside employ- 
ment shows a high incidence with occu- 
pations varying widely — common labor- 
ers, bartender, skilled accountant, etc., 
etc. Outside work is frequently blamed 
for low grades and lack of participation 
in extra-curricular activities. 

Social adjustments. Students living 
at home found little change — life going 
on pretty much as usual. Students away 

2 Information from C. W. Reeder, Junior 
Dean, College of Commerce and Adminis- 
tration, The Ohio State University. In the 
last analysis, isn’t the success of a college 
student determined by his general ability to 
take over on his own responsibility? Those 
who learn this, if they hav^ average mental- 
ity, will get through, but those who lack 
this ability will almost surely fail. 
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for the first time noted a marked differ- 
ence in the imposition of the factor of 
*W£-government.” Week-ends at home 
are generally to be deplored, no matter 
what the excuse. Jewish students exhibit 
the closest ties with home. Veterans as a 
class arc the most emancipated group; 
college is for them a continuing incident 
in life away from the parental fireside. 
Marriage greatly increases all responsi- 
bilities. Almost universal mention was 
made of the interest of parents in the 
children resulting in frequent letters and 
long distance phone calls. 

Religious and Moral Standards 

It was reassuring to learn that college 
life apparently introduces very little dis- 
turbance to religious backgrounds with 
little or no change in beliefs and denomi- 
national preferences. Jews and Catho- 
lics are most firmly rooted in their'' re- 
ligious preferences with Protestants 
observing a “live and let live” attitude. 
Discussions on religious subjects are 
frequent and often heated, with little 
change of stand resulting. These de- 
bates give rise to an interest in religion 
and some students have been stimulated 
to visit other churches to get firsthand 
information. Church going is not the 
rule, the excuse being that Sunday is 
used for sleep. “Some comments were 
made concerning statements of Univer- 
sity teachers. Some faculty men belittle 
religion, but others teach tolerance. 
Some show the relation of religious teach- 
ings to their subject fields. Many stu- 
dents said that their growth in knowledge 
had not changed in any way their religi- 
ous beliefs.” 

Respecting moral standards, most stu- 
dents follow the patterns they learned at 
home, and college life gives them small 
reason to vary their standards. A tend- 
ency is greater among women than men 
to miss counsel of their parents. Such 
criticism as was noted was directed 
against behavior at social parties, par- 
ticularly drunkenness. 


Other Factors 

“Students found it hard to discuss 
their own personalities. Some did note 
changes which had occurred under impact 
of University experience. The most com- 
mon observation was the growth in inde- 
pendence. There was the need to make 
decisions on many matters, and no one to 
consult. Pleasure was expressed over 
the development of this characteristic.” 

Fraternities were praised for their im- 
proved living and study conditions over 
dormitories; social graces and ability to 
mix successfully were noted os advan- 
tages by those who were members. 
(Might some “unscrupulous” educator 
make a sly argument for broadening?) 
Criticism of fraternities was from non- 
members and was chiefiy on account of 
the expense and social excesses. 

“The students were very frank about 
their plans for marriage. No one, 
neither men nor women, planned to live 
alone. All look forward to homes and 
children. But all wanted an income 
sufficient to maintain a decent standard 
of living.” 

These are some of the problems that 
confront the students of today. What 
can the teacher in the college of engineer- 
ing do, if anything, to help g^de these 
young people who will make the society 
of tomorrow? 

So much cogent advice has been spoken 
and written in the past few years anent 
the inclusion of the humanistic studies in 
the education of the engineer that further 
reference here would be mere reiteration. 
In this area we have a right to expect the 
best results in the broadening, enlighten- 
ing and orientation of our students 
toward the implications of good citizen- 
ship; this orientation can come from the 
study of history, philosophy, sociology 
and similar disciplines. These fall out- 
side the scope of the technical, but it 
seems that the teachers of technology 
have a duty and, what is more important, 
an opportunity to influence their students 
in as effective a way as do the teachers 
of the humanities. 
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Counseling Needs 

There are many excellent reasons why 
few engineering faculties will be able to 
enter into any formal plan for the coun- 
seling and advisement of students in 
other than purely technical matters, the 
chief one being lack of time. But if the 
faculty member is aware of the adjust- 
ment problems of the students and is at 
the same time sympathetic and willing, 
the following are some of the ways in 
which aid may be extended: 

1. Realization of his responsibility. 
Dr. Wickenden realized this in his phi- 
losophy of “The Second Mile.” In 
counseling students, one repeatedly dnds 
an element of wistful wishing on the part 
of the student that he might have been 
able to have had advice from a teacher 
at some critical time or other which 
might have helped him avoid a difficulty. 
The teacher in any subject who does not 
try to meet this need by making the real 
sacrifice of nervous energy entailed had 
better find another occupation. 

2. Lack of sympathy on the part of 
any teacher seems to be the “unpardon- 
able sin” from the students’ viewpoint. 
Students may chafe under hard driving; 
high but difficult standards of perform- 
ance may not at the moment be welcomed 
(although they are almost invariably rec- 
ognized in later years and commended). 
But cynicism and sarcasm are always 
resented and never serve any useful pur- 
pose; even after long years of maturity 
the habitually sarcastic teacher is re- 
membered as one who failed his objective 
even in an educational sense. 

3. At this time in world affairs, an 
attitude of hopefulness is needed and we 
need not fear that our discriminating 


students will mistake it for narcosis on 
the one hand or naivete on the other. If 
one of two choices were necessary, rather 
than sell this country and all humanity 
down the river of despair, it were better 
that we fall back on the philosophy of 
stoicism. But neither choice is alterna- 
tive if we realize that most of our gloomy 
outlook at present stems from a rather 
personal selfishness. Just now we should 
compare the obvious good of today with 
the manifest ills of yesterday. Man has 
changed a little for the better in thou- 
sands of years, so give him time I What 
skeptic among us would go back even 
twenty-five years and trade everything 
in that day for life today*? 

4. No single one of us lacks frequent 
opportunities to advise with our students 
in an effort to reach a citizenry with rea- 
sonable optimism, with charity and jus- 
tice, with tolerance, with always greater 
incentives to mutual helpfulness and a 
living desire to sec the greatest good to 
the greatest number. 

5. The students themselves are con- 
cerned about problems of ethics. Many 
of us may have opportunities to counsel 
groups on misconduct in examinations, 
on intemperance in social gatherings and 
other irregularities to which Ave cannot 
close our eyes and which are so obvi- 
ously the actions of the few but by which 
the public measures the standards of the 
many. A leaven of wise counsel to 
fortify the resistance of the majority of 
upright student opinion will surely pay 
off in our future citizens. 

These are some of the ways in which 
the teachers of descriptive geometry, or 
electronics, or English, or thermodynam- 
ics can help to prepare the engineering 
student for citizenship. 
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Efficiency and ('ooperation in Modern 
Industry 

Modern industry presents an interest- 
ing contrast. On the one hand tremen- 
dous advances have been made in the 
application of science and technical skill 
to the economic purposes of business. 
Scientific controls have been introduced 
to further the practical purposes of in- 
dustrial organization. Operations have 
been logically organized to achieve njore 
efficient ends. Much of this advance has 
i;one on in the name of efficiency, and to 
this development engineering has con- 
ti'ibuted a great deal. 

On the other hand, nothing comparable 
to this advance has gone on in the area 
of human relations. Our capacity to 
work together has not improved with our 
advance in material efficiency. Matters 
of morale and cooperation in our mod- 
ern factories show no great improvement 
from what they were 50 or 100 years ago. 
Whaiever slight advance there may have 
been is completely overshadowed by the 
new and powerful technology of modern 
industry. Our social skills have not ad- 
vanced step by step with our technical 
skills. 

This striking contrast between techni- 
cal efficiency on one hand and matters of 
human cooperation on the other presents 
the number one problem of our present 
industrial civilization. It is obvious that 
we know a great deal more about ma- 
chines than people. The technical skills 
of modern technology can be made ex- 

I Presented at the annual meeting of the 
Ohio Section at Ohio University, Athens, 
Ohio, April 9, 1949. 


plicit and communicated. To them sci- 
ence has been applied. Our social skills, 
on the other hand, are largely personal, 
empirical, and intuitive. They are so 
rooted in tradition that they cannot be 
made explicit. To them science has been 
little applied. 

It is my opinion that there is no way 
of dealing w’ith this problem other than 
the way that all the sciences have taken. 
We need to know more about what hap- 
pens to people at work, and particularly 
we need to have more first hand knowl- 
edge. In the field of human relations, as 
in other areas, there is no substitute for 
firet hand knowledge. We need a knowl- 
edge of acquaintance with the facts of co- 
operative behavior and simple skills of 
dealing with them. 

Once this road is taken — and we have 
not traveled on it very far — T have be- 
come more convinced of the following 
observations. I find little justification 
for the prevailing assumption that so 
long as we turn out goods efficiently of 
good quality and of low cost, matters of 
cooperation can be left to chance. I 
find little evidence for the popular be- 
liefs that cooperation is a matter of log- 
ical and technical contrivance or a matter 
of verbal exhortation — something that 
can be willed into being by verbal per- 
suasion or efforts of personality. I find 
that there are just as brute and stubborn 
facts that determine matters of coopera- 
tion as there are brute and stubborn facts 
that determine matters of technical effi- 
ciency, and I find that there arc just as 
specific methods, skills, and a point of 
view which can be employed to ensure 
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cooperation as there are equivalent tools 
for ensuring technical efficiency. To the 
relevant methods, skills, and point of 
view of dealing with the simple facts of 
cooperative behavior, I give the name of 
“human relations.” 

I want to consider two questions: (1) 
What do we know about the determinants 
of cooperative behavior and (2) how can 
we apply what we know? Let me begin 
by looking at the determinants of cooper- 
ative behavior first from the point of 
view of the individual. 

Cooperative Behavior from the Point of 
View of the Individual 

There is a widely held notion that peo- 
ple at work are primarily motivated by 
economic interest and that in their pur- 
suit of economic gain they arc essentially 
logical. According to this version the 
major inducement to cooperate is the 
factor of monetary return. Wherever 
and whenever this assumption has been 
seriously investigated in the light of facts, 
its universal validity has been seriously 
questioned. Investigator after investiga- 
tor has agreed on this point. Far from 
being the prime and sole mover of hu- 
man activity in business, economic inter- 
est has run far behind in the list of 
incentives that make men willing to work. 

Although it would be incorrect to say 
that this oversimplified version of the 
economic motivation of people at work 
has been completely discarded, neverthe- 
less in the past 25 years another picture 
has grown up with which it at least has 
to compete. According to this view, 
people at work are not too different from 
people in many other walks of life. 
Whether they work at the top or middle 
or bottom of an organization, they are 
not entirely creatures of logic; they too 
have feelings. For example, they like to 
be praised rather than blamed. They do 
not like to have to admit their mistakes — 
at least not publicly. They like to feel 
important and to have their work recog- 
nized as important. They like to feel 
secure and independent in their relations 


with their superiors. Moreover, also, 
they like to express their feelings. They 
like to be listened to and have their feel^ 
ings and points of view taken into ac- 
count. They like to be consulted about 
and participate in the changes which will 
personally affect them. In short, they 
too like to belong and be an integral part 
of some group. 

According to this version man at work 
is a social creature as well as an “eco- 
nomic man.” He has personal and so- 
cial as well as economic needs. Work 
provides him with a way of life as well 
as a means of livelihood. To understand 
his satisfactions and dissatisfactions at 
work, one has to understand the social as 
well as the physical and economic setting 
in which his work takes place. One has 
to understand the kinds of relationships 
he has developed or can develop with his 
bosses, his subordinates, his co-workers, 
as well as with other people and groups 
in the organization. One has to under- 
stand the opportunity for social devel- 
opment and for the satisfaction of needs 
these relationships afford. Within these 
relationships can his basic social and 
emotional needs be satisfied? 

From this point of view, therefore, co- 
operation depends upon two factors: (1) 
the social needs of people and (2) the 
opportunity which the environments 
offer for the fulfillment of these needs. 
This point of view, it should be noted, 
forces us to look as carefully at the social 
as at the material environment of the 
worker. It forces us to look at his social 
as well as his economic needs. 

Two Basic Needs of People at Work 

Any attempt to clarify the needs of 
people is admittedly an arbitrary one for 
the sake of convenience. I merely want 
to point out two very basic needs which 
often are in conflict.^ On the one hand 
we want to be liked and approved of. 
We want to be able to do those things 

2 See Nathaniel Cantor,* ''The Dynamics 
of Learning'’ (Buffalo, Foster & Stewart 
Publishing Corporation, 1946). 
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which give us a sense of belonging. This 
need to belotlg and to be an accepted 
ni^gmber of a group is very important and 
necessary for all of us. On the other 
hand, we also all want to be independent 
nnd express our own differences. We 
want to do things in our own way, to ex- 
press our own unique feelings, to be our- 
selves in order to maintain our own feel- 
ings of self-esteem. 

These two needs — for dependence on 
one hand and for independence on the 
other — are often in conflict. Too often 
we want our cake and eat it too. We 
want the approval of others and the sense 
of security Avhich such approval gives us. 
At the same time we want to tell people 
off — we want to tell them “to go to hell” 
and yet fear the loss of support which 
such behavior might engender. It is 
obvious that if these needs are out of 
balance, the feelings they manifest ^o 
)i()t make for cooperation. In modern 
industry, I find this conflict fairly acute. 
Too many people are in the position of 
wanting to tell their bosses to go to hell 
and yet are afraid to do so. (In this con- 
nection it should be noted that the union 
often offers a socially accepted form of 
expressing some of these feelings.) 

Now, although many psychologists 
would have us believe that the resolution 
of this conflict can only be achieved by a 
better understanding of ourselves, T 
should like to turn to another aspect of 
cooperation before we reach this conclu- 
sion. Let us look at cooperation not 
only from the point of view of the indi- 
vidual, but also from the point of view 
of the group. 

Cooperative Behavior from the Point of 
View of the Group 

People at work are related to each 
other in many different ways, many of 
which are not represented in the organi- 
sation chart or manual. Not only are 
they organized in terms of the technical 
I'equirements of the job, but also they 
are organized in terms of sentiments, 
social customs, codes of behavior, status, 


friendships, and cliques. In their daily 
associations together, people at work 
tend to develop routine patterns of rela- 
tionships and social codes of behavior. 
They come to accept these patterns of 
behavior as obvious and to react as they 
dictate. Within this system of relation- 
ships each task performed has a rank in 
an established prestige scale. Each work 
group becomes a carrier of social value. 
Each job has its own social values and its 
rank in the social scale. Each worker 
has a social as well as a physical place in 
the organization. 

In any coordinated human activity, 
people belong to small work groups. It 
is in these small work groups that their 
meaningful associations and activities 
take place. It is only through their ac- 
tivities and associations in these small 
work groups that they become related to 
the larger total enterprise. In business 
each small work group has its technical 
and economic purpose in terms of which 
its members are formally related. But 
also, each of these groups has its own 
informal codes of behavior, its own 
norms of conduct, and its common ways 
of thinking. These common codes and 
beliefs not only provide important func- 
tions for the individual; they also pro- 
vide an effective basis for cooperation. 
They have the effect of making each indi- 
vidual feel an integral part of the 
group. They bind people into routine 
collaborative activity. They give people 
a social place and feeling of belonging. 
They provide the framework for the 
fulfillment of human satisfaction. They 
give people a feeling of self-respect, of 
independent choice, of not just being 
cogs in a machine. Far from being a 
hindrance to greater effectiveness, in- 
formal organization provides the setting 
which makes men willing to cooperate. 
It is in this setting that man’s needs for 
dependence and independence can be 
brought into working balance. 

It should be noted that these manifes- 
tations of informal organization are spon- 
taneous phenomena which arise wherever 
coordinated human activities exist. They 
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cannot be prevented because they are the 
product of man’s inherent desire to be a 
part of and belong to a group. They are 
not logical in character because they are 
concerned with values, ways of life, and 
ends in themselves. They are those as- 
pects of social life which people try to 
protect and preserve and hence they can- 
not be changed quickly. 

The importance to people at work of 
these informal groups can best be seen 
in relation to the introduction of change, 
when new methods or standards are ini- 
tiated, newcomers are added, someone is 
transferred, upgraded or promoted. Any 
supervisor knows the time it takes for 
such groups to accommodate to such 
changes. Any change which can be re- 
garded as an interference to their cus- 
tomaiy routines and personal interrela- 
tions is viewed with alarm and suspicion. 
Although these informal groups appear 
at all levels in the organization, the char- 
acter of these groups in modern industry 
at the bottom of the organization is 
peculiarly significant, because, at this 
level more than at any other, the ways 
of life of these groups are constantly in 
jeopardy from technological changes, 
new methods, raised standards, and ma- 
nipulation of one kind or another. As a 
result, these groups in industry take on 
a highly defensive and protective char- 
acter. Their major function becomes 
unfortunately the resistance to change 
and innovation, and the codes and prac- 
tices develop at variance with the eco- 
nomic purpose of the enterprise. These 
defensive and protective characteristics 
of many informal groups at the work 
level exist full blown in many factories, 
even before any formal union appears. 

From the point of view of group be- 
havior, then, cooperation, far from being 
a matter of logical and technical con- 
trivance, is much more a product of re- 
lationships involving feeling and senti- 
ment. Far from being something which 
can be willed into being by legislation, 
verbal persuasion, and efforts of person- 
ality, cooperation can only take place 
within the framework of established and 


accepted social structures. It is not 
something which springs up overnight, i 
something which is here today and gqne 
tomorrow, something which can be put 
into a group from the outside. Coopera- 
tion is dependent upon routine relation- 
ships developed and practiced over a 
long period of time. It is dependent 
upon codes of behavior by means of 
which people work together in a group 
without any conscious choice as to 
whether they will or will not cooperate. 

It is dependent upon a certain stability i 
in the ways of life of groups. Only 
under these stable social structures can 
peoples’ needs for achievement, security, 
independence, participation, status, and 
growth be realized.* 

Cooperative Behavior from the Point of 
View of Modern Technology 

So far I have looked at cooperation 
from the point of view of the individual 
and his feelings and needs. I have also 
looked at cooperation from the point of 
view of the group and its social codes, < 
routines, and sentiments. In each case 
I have wanted to show that cooperative 
behavior is a product of feeling and re- 
lationship. In essence, it is not some- 
thing logical in character. 

Let us now look at cooperation from the 
point of view of modern technology. 
From this point of view industry is not ^ 
primarily organized to ensure cooperation. 

It is primarily directed to the production 
of goods of good quality at low cost. 
But more than this, modern industry is 
no longer turning out customary prod- 
ucts in customary ways for customary 
customers. It is committed to turning 
out new and different products in more 
efficient ways and at lower costs for more 
quality-and-pricc-conscious consumers. To 
this end science and technology have 
committted themselves, with the result 
that the environment of the modern fac- 
tory is quite different from the old know- 
how shop. In the modern standard shop 
there are a large number of people whose 
sole purpose is to originate better ways, 
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more efficient and less costly ways of 
doing things, as well as to devise stand- 
ards and controls to see to it that these 
goals are secured. The far-reaching 
repercussions of their activities for the 
social organization of industrial con- 
cerns is serious. Introduced without 
awareness of their effects upon the in- 
formal social organization, these activi- 
ties can easily (1) dislocate people, (2) 
interfere with their established ways, 
(3) break up work groups, (4) prevent 
the development and practice of routine 
relationships, and (5) produce feelings 
of anxiety, insecurity, and frustration — 
what is often referred to as the feeling 
of being “pushed around.” In short, 
the logical organization of efficient oper- 
ation can operate against the social or- 
ganization of teamwork. Many of the 
changes modern technology originates 
can collide head on with the social or- 
ganization of the company and its at- 
tempt to maintain internal stability — a 
necessary precondition, as we have seen 
for cooperative behavior. With the 
very best of intentions, modern technol- 
ogy can unwittingly foster the segmen- 
tation of the social structure of industry 
into groups with radically diffenmt 
points of view. It can unwittingly assist 
in the development of rigidities of rela- 
tionship between segments of the struc- 
ture that make cooperation difficult, if 
not in some cases impossible. The pat- 
terns of behavior produced by modern 
technology do not in and by themselves 
make for cooperation. 

Cooperative Behavior from the Point of 
View of the Executive 

So far we have been looking at co- 
operation from the point of view of the 
people whose cooperation is being sought. 
Let us look briefly at cooperation from 
the point of view of those who are trying 
to secure it. It is one of the functions 
of the executive to secure the understand- 
ing of people to the purposes of the or- 
^?anization. How does he do thisf Ac- 
cording to one version the executive gets 


things done through the authority of his 
position and the clarity of his communi- 
cation. How these assumptions came 
about, I do not know because so for I 
have found little evidence to support 
them. 

Most of us know people who, with all 
the formal authority in the world and 
with an unusual capacity to express them- 
selves logically, have great difficulty in 
getting cooperation. Likewise, many of 
my more inarticulate friends in positions 
of little formal authority seem to have no 
difficulty in securing the understanding 
of people. It has frequently been noted 
how some people lose what little author- 
ity they have by issuing orders they know 
cannot or will not be obeyed. Authority 
does not reside in the superior individ- 
ual; it resides in the kind of relationship 
the superior has developed with his sub- 
ordinates. Without the cooperative atti- 
tudes of subordinates, the voice of author- 
ity can speak, but the big booming voices 
it makes do not register upon people. 

An extraordinary blindness to this 
point about securing the understanding 
of people is well manifested by what T 
shall refer to as the “tell-'em, sell-’em, 
explain-it-to-'em” school of thought. 
AVlienever situations arise where people 
are reluctant to follow or accept cheer- 
fully certain management orders, poli- 
cies, changes, goals, aims, or what not, 
this school of thought immediately as- 
sumes that this state of affairs exists 
only because the people involved do not 
logically understand the need for the 
order, change, new objective, or what 
not. This school of thought assumes 
that a clear order is automatically always 
obeyed; that the logical and lucid expo- 
sition of an aim is sufficient for people 
to accept it; that any change is cheerfully 
accepted when the need for it is logically 
understood. As a result, all problems 
relating to the securing of people’s under- 
standing are resolved by the “tell-’em, 
sell-’em, explain-it-to-’em” technique. 
People are told most solemnly how their 
rates of pay have been determined, how 
and u'hy this is the best method to do 
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their work, why this is the best company 
to work for, etc. Whenever this method 
fails and people still don’t understand 
all that is told them, this school of 
thought, being unable to question its as- 
sumption about matters of human under- 
standing, is forced into either one of two 
conclusions : (1) ^*Thesc clucks are just too 
damn dumb to understand,” or (2) they 
still have not been clear enough. In this 
latter case they continue feverishly to 
draw more charts and diagrams, prepare 
more manuals and bulletins, and hire more 
experts in communication to explain 
policy in words of one syllable, so that 
this time even a moron will really under- 
stand management’s good intentions and 
purposes. 

The Case of Mar if 

111 this connection I can think of a 
young married woman, whom I shall call 
Mary, who was hired for temporary work 
by an office manager for a temporary job 
and because it was against the policy of 
the company to hire married women for 
permanent employment. When Mary 
was hired she was told about this policy, 
and six months later when she was told 
that her services were no longer re- 
quired, she was again reminded about the' 
policy of the company against the per- 
manent employment of married women. 
Because her work had been of good 
quality, the office manager even gave her 
two weeks’ advance notice and two 
weeks’ advance pay. At this point, 
Mary, instead of being appreciative, 
began to accuse the office manager and 
the company of giving her a “raw deal.” 
She told her story to many people; how 
she had been allowed to stay on for six 
months, how during this period another 
person had been hired, and why there- 
fore she shouldn’t be the one to go, etc. 
The assistant manager, the office man- 
ager, with the credit manager all rea- 
soned with Mary unsuccessfully. They 
told her over and over again about 
the company policy regarding married 
women. But she would have none of it. 


Before she left she succeeded in raising 
such a rumpus that she finally got the at- 
tention of the president of the company. 
The poor office manager was bewildered 
and hurt at Mary’s unreasonable re- 
sponse. 

Although we can all sympathize with 
the well-intentioned office manager, the 
interesting point in this situation is that 
what Mary was told and what Mary 
heard were two quite diiTerent things. 
People are more likely to hear things in 
terms of their feelings and personal situ- i 
ation. Mary was the sole support of an 
unemployed husband and a child — a fact 
which tin; office manager, when hiring 
!Mary, did not find out. Temporary work, 
therefore, was no solution of Mary’s per- 
sonal problem. If the office manager 
had talked to her about that before hir- 
ing her, or at least during the six 
months’ period of her employment, she 
might have heard what he said. But he 
was trying to get her to understand the 
policy of the company. In this process 
he was crystal clear, but in terms of 
Mary’s situation and her feelings of per- i 
maiicnt status after six months’ employ- 
ment, it was certainly the last thing Mary 
was capable of hearing. 

This instance may be trivial, but it il- 
lustrates simply the futility of trying to 
explain things to people merely in terms 
of the speaker’s point of view and with- 
out taking into account the point of view 
of the person to whom the explanation is 
being given. This approach assumes that 
people emotionally accept what they 
logically understand. It refuses to ac- 
cept tlie fact that people arc motivated 
more by matters of feeling and sentiment 
than matters of fact and logic. No 
amount of logical explanation from man- 
agement’s point of view will be emotion- 
ally accepted by people if it fails to take 
into account their personal situations 
and feelings. It only provokes argument 
and irritation — a feeling of being mis- 
understood. 

Effective communication between su- 
perior and subordinate generally starts 
with listening on the part of the superior 



EFFICIENCY AND COOPERATIVE BEHAVIOR 


23Q 


and in trying to understand what the 
subordinate means within his own frame 
of reference before the superior starts 
talking. And when the superior does 
talk, he is more likely to be understood if 
he addresses himself to the needs and 
findings of the subordinate as well as the 
purposes of tlic organization. 

Skills J)oes ihe Edveative Need! 

If my analysis is correct, modern in- 
dustry needs more executives trained in 
more explicit skills of securing under- 
standing and cooperation. The complex 
social system the executive has to admin- 
ister requires moi-e cx])]icit human rela- 
tions skills. If the intuitive and tradi- 
tional ways of handling our human 
relations no longer work, what are these 
new skills the. executive needs'? (’an we 
specify them more clearly? 

Inasmuch as these skills are closely t-c- 
lated to the ])lienom(>na I have been de- 
Miibing, I have already indicated my 
answer in part. From what I have al- 
ready said about the nature of coopera- 
tive behavior, it should be char that the 
practitioner of these skills has to be 
oriented in the following manner: 

1. He has to address himself to what is 
important to p<*uple from their 
point of view as well as from his 
own and to make sure he does not 
confuse tlie two. 

2. He has to address himself to peo- 
ple's feelings, attitudes, and personal 
background as well as to their more 
logical motives and purpo.ses. 

tl. He has to look at the relationships 
people have with one another from 
the needs of individuals these rela- 
tionships satisfy, as well as from the 
more logical purposes that are se- 
cured through them. 

4. lie has to think in terms of organic 
rather than mechanical analogies. 

5. He has to be clinically, rather than 
merely logically, oriented. 

0. He has to have a capacity to size up 
total situations and responses to 
them. 


7. But more than practicing these 
skills of diagnosis, he also has to 
practice skills of communication and 
action. He has to develop a skill 
of helping people to feel secure, to 
learn from their own experience, to 
reach their own decisions, and to 
become more mature and inde- 
pendent. 

I hope that thc*se very brieJ‘ statements 
will help to convey in a very general way 
the nature of these human relations skills. 
But 1 would be very remiss indeed if I 
did not point out to you that to specify 
these skills, though diilicult, is not nearly 
so difTicult as to practice them. 

Cini These Skills be Learned and 
P rue tired! 

The beaming and practice of these 
skills are extremely difficult. About this 
there can be litth* (ju(‘stion. The diffi- 
culty does not seem to arise b(»cause these 
skills are difficult to understand intellec- 
tually. Nor is it due solely to the fact 
that these skills, like any skill, have to 
be practicc*d in order to b(‘ learned, and 
that they cannot be learned merely from 
a text book. These difficulties are pres- 
ent, of course*, but the blockage goct 
<leeper than this. During the many 
years I have tried to practice and teach 
these skills, I have come to believe that 
the major difficulty arises from the un- 
comfortable feelings which the practice 
of these skills sets up in the x)i‘ftetitioner. 

As I have said, for most of us these 
skills are rooted in the i)ersonnl, the in- 
tuitive, the customary, and the tradi- 
tional. To make them explicit makes 
many of us uncomfortable and uneas 5 \ 
It forces us to become more conscious of 
ourselves — our own attitudes and feel- 
ings — and how they aifect what wo do 
and say. It makes us conscious of our 
own unconscious manipulations. But 
more than this, the practice of this skill 
requires an emotional acceptance on the 
part^ of the practitioner of two proposi- 
tions which often go against our tradi- 
tional attitudes. 
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1. It requires tx Avillinpicss to accept 
the importance and inevitability of 
nonlogical behavior. 

2. It requires a willingness to see and 
appreciate points of view different 
from our own. 

For most of us these propositions arc 
difficult to accept emotionally. It is not 
difficult for us to understand that people 
arc motivated more by matters of feel- 
ing and sentiment than by matters of 
fact and logic. It is not difficult to sec 
that people are members of groups and 
act in accordance Avith the sentiments of 
these groups (which is all that I mean 
by non-logical behavior). But to prac- 
tice this understanding is another matter. 

It is obvious, for example, that we all 
do not perceive the world the same way. 
What is important to one person or 
group is not important to another. ^Mat- 
ters that are of importance to manage- 
ment are not of the same importance to 
employees. Older service employees do 
not share the same values as younger 
service emi)loyees. What is important 
to professors may not have the same 
weight with students. And so on and 
so on. I shall not belabor this common- 
place observation. All of us liave had 
sufficient experience to realize that we do 
not percf'ive the reality quite in the same 
way as our parents, our teachers, our 
bosses, our Avives, or our children. 

It is also obvious that people respond 
to the reality as they perceive it to be and 
not as it actually is. Two workers may 
perceive their common bo.ss in quite dif- 
ferent ways. If worker A pcrcei\^es his 
boss as a domineering individual, he Avill 
respond in terms of that reality; if 
worker B perceiA'es this boss as a rather 
pathetic, insecure person, he Avill respond 
to that perception. It is very likely that 
neither perception resembles the percep- 
tion that the boss has of himself nor the 
perception the boss’s boss has of him. 

But what makes the situation still 
worse is that although many people* can 
understand these matters intellectually, 
they cannot accept them emotionally so 


that they can apply their understanding 
Avith any skill. The emotional accept- 
ance of individual differences — our OAvn 
as Avell as that of others — is a painful 
l)rocess of maturation. ' 

How Can the Skilh be Learned and 
Taught? 

Because of the emotional difficulties in 
learning these skills, I have come to have 
a few simple ideas about a method of 
learning and teaching them. Some of the 
elements of this method, Avhich I shall 
call the case method, I should like to call 
to your attention. 

In this method of instruction aa’C start 
Avith a “case,” i.e.,* a .simple description 
of AA’hat actual pe()j)le said, did, and felt 
in a concrete situation. The student is 
asked Avhat he Avonld do in such a situa- 
tion Averc ho in a position of responsi- 
bility in it. Moreover, he is asked not 
only Avhat he would do, but how he would 
do it-'-A\'hat needs to be done and how to 
do it. By stressing this latter half, the 
student is mad(» to realize the difference, 
for example, betAveen “being tactful” in 
general and what the particular tactful 
remark in this particular situation 
would be. 

In the human relations area I cannot 
stress enough the importance of this dis- 
tinction. Too often our solutions are 
merely verbal because we do not address 
ourselves sufficiently to how avc are to 
accomplish what needs to b(i done in a 
concrete situation with particular people 
who have particular feelings, needs, and 
relationships. It is always easier to 
deal Avith the “average person” than a 
particular person in a particular situa- 
tion. 

In the discussion of this case, there- 
fore, the student is forced to face up to 
the attitudes and feelings of different 
people in the case. He comes to see how 
the same situation may look different to 
different people and groups. He comes 
to realize that he has tcKtake into account 
these feelings and attitudes as one of the 
important determinants of the situation 
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with which he has to deal. P]motionally 
lie comes to accept the fact that these 
(>lcmcnts arc just as brute and stubborn 
(lata as other aspects of the situation. 

In the discussion of the case the stu- 
dent is also encouraged to express freely 
his own feelings and attitudes about the 
people and problems being discussed. 
(Iradually in this way we hope that he 
comes to recognize his own feelings and 
attitudes and the important part they 
play in what he says and does when he 
tries to deal with a concrete situation. 
It should be noted that in this process 
the instructor does not try to change or 
evaluate the feelings the student ex- 
presses. He tries to get the student to 
recognize his attitudes; it is up to the 
student to change them if he wants to. 

As you can see, this method also re- 
(juires skills of the instructor. ]5ut the 
skills he practices — it should be notedr- 
ire of a piece with the skills he is trying 
communicate. The student therefore 
earns by e.vainple. It is no use for the 
instructor to tell his students about the 
importance of feelings and sentiments in 
the behavior of people if in the classroom 
he ignores the feelings and sentiments of 
Iiis own students. Somehow the com- 
munication does not quite register. 

It should be noted this method is quite 
different from the “tell-'em, sell-’em, ex- 
plain-it-to-Vm” approach. It is based 
upon quite a different set of assump- 
tions. It docs not assume that knowl- 
edge is something handed down on au- 
thority and that the acquisition of such 
knowledge is educative in itself. Learn- 
ing is not based upon the student’s abil- 
ity to hand back abstractions. Learning 
is not based upon the student’s ability to 
answer questions which the instructor 
asks. To the contrary, the case method 


assumes that the learning process is dif- 
ferent for different people. It assumes 
that learning cannot take place apart 
from the experiences, attitudes, and feel- 
ings of the learner. In the case method, 
therefore, the student is allowed to raise 
and answer his own questions — not the 
instructor’s.® 

The case method stresses the impor- 
tance and subjectivity of personal ex- 
periences. Granted that people learn 
from their experience, it is a fact that 
people may learn the ‘‘wrong” as well as 
the “right” lessons from experience. 
People often generalize from too limited 
experience. Because of certain attitudes 
they may misinterpret their experience. 
They may not see the significance of 
their experience. Before they can learn 
some things, therefore, they have to un- 
learn “many things that ain’t so.” The 
case method, therefore, assumes that peo- 
ple have to be helped to learn from their 
own experience. This assistance is the 
instructor’s chief role. 

The case method further assumes that 
learning must start with “concretions” 
(not “abstractions”), with what we may 
call action-oriented situations at the “how- 
to-do” level. Not until the student obtains 
some intuitive faniiliarity with these 
“concretions” and confidence in dealing 
with them, can he begin the process of 
formulating adequate generalizations from 
experience. 

It is by this approach that I feel we 
can in a small way begin to face up to 
some of the very difficult problems under- 
lying the learning of these human rela- 
tions skills. 

3 See Earl C. Kelley, “Education for 
What is Ri'.aP’ (New York, Harper & 
Brothers, Publishers, 1947). 


Prom the Bulletin of the Machine Design Committee of the A.S.E.E. comes the 
philosophical observation : 

“It ain’t what we know that causes trouble;* it’s w^hat we know that ain’t so.” 
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Scientific Research, Future Naval Power, and 

National Security' 

By THOMA8 J. KILLIAN 

Science Director, Jtcscarcli Divisions, Office of Naval Sesearch 


The imposing title of iiiy talk is not my 
rreation nor that of anyone in the Navy 
Department. It is part of an act of Con- 
;?ross which was signed by the President 
nearly three years ago. This was an act : 
“To establish an Office of Naval Research 
in the Department of the Navy; to plan, 
foster and encourage scientific research 
in recognition of its paramount impor- 
tance as related to the maintenance -bf 
naval power and the preservation of na- 
tional security.” Thus does Public. Law 
.■|S8 direct the Navy to prosecute a vigor- 
ous broad research program adequate to 
meet the future needs of naval power and 
national security. This is a broad as- 
signment since the Navy is the largest 
and most complh'ated technical organiza- 
tion in the world. It is the responsibility 
of the Office of Naval Research to cnsui*e 
the scieiitifLcallv strong Navy essential to 
the future of our naval power and na- 
tional sceuritj’. 

To discharge a responsibility of this 
magnitude requires that the Office of 
Naval Research do much more than con- 
duct a research program. All frontiers 
of knowledge in the scientific areas of 
vital interest to the Navy must be inten- 
sively pushed forward. Applicable dis- 
c-overies arising from research must be 
(luickly made available to not only the 
developmental agencies of all the Armed 
Forces, but to industry. A continuing 
survey of our scientific strength and vul- 
nerability must be made. Our scientific 

^ Presented before the ECBC at the An- 
nual Meeting of the ASEE, Troy, N. Y,, 
June 20, 1949. 


research readiness will without doubt be 
n.s important in a future conflict as our 
immediate operational readiness. 

Research Programs 

The principal operations of the Office 
of Naval Research can roughly be di- 
vided into two classes — the basic and ap- 
plied research programs underway in the 
laboratories operated by the Office of 
Naval Research and the fundamental re- 
si'arch programs which the Office of 
Naval Research sponsors in the colleges 
and universities of the country. This 
latter program is the one most familiar 
to you and the one to which I will devote 
most of my time. First a brief word 
about the ONR operated laboratories. 

The Naval Research Laboratory in 
Anacostia, D. C., is the largest unspe- 
cialized research activity in the military 
establishment. Total employment is ap- 
proximately 3000 civilian personnel and 
30 naval officers. Of the 3000 civilian 
personnel, approximately 1000 are pro- 
fessional, that is to say, scientists or engi- 
neers. This laboratory is essentially a 
civilian research establishment under 
Navy management and control. Ap- 
proximately 20% of the laboratory’s 
effort is devoted to basic research, with 
the remainder in applied research, de- 
velopment, evaluation and testing. This 
is in accord with ONR’s principle that a 
certain amount of basic research is es- 
sential in all activities engaged in applied 
research and development work. It is 
a necessity if the vitality and creative 
thinking of the scientists employed there 
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are to be preserved. Dr. Bush has 
pointed out that unless particular care is 
taken to preserve basic work, it will be 
driven out by the applied. 

The activities of the Naval Research 
Laboratory touch practically every field 
of physical sciences. The technical ac- 
tivities are divided into the divisions of 
chemistry, electricity, optics, metallurgy, 
nucleonics, sound, mechanics and throe 
in radio. The latter exist because of the 
present concentration of the Laboratory 
in electronic fields. 

The second large laboratory under the 
direct control of the Office of Naval Re- 
search is the Special Devices Center at 
Sands Point, Port Washington, Long Is- 
land. The research and development 
responsibilities of this center lie in the 
field of training devices and aids, tech- 
nical evaluators, and human engineering. 
The fundamental objectives of the center 
arc to train men more efficiently and to 
assist in the design of equipment so that 
it can be more readily operated. It is 
apparent that all naval armament and all 
military machinery in general should be 
designed with the capabilities and the 
limitations of the human being in mind 
so that the requirements for extremely 
complex training, which is expensive in 
terms of effort, of manpower and most 
of all of time, may be minimized. 

The material bureaus of the Navy are 
responsible for the design, procurement, 
installation and maintenance of all ship 
and shore equipiiicnt. Each has under 
its control several laboratories and test 
facilities to assist in this difficult task. 
The Bureau of Ships, for instance, has 
six well-equii)ped laboratories with ex- 
cellent staffs — The Naval Electronics 
Laboratory in San Diego, California; 
The David Taylor Model Basin in Cade- 
rock, Md., The Engineering Experiment 
Station in Annapolis; The Material Lab- 
oratory in the New York Naval Ship- 
yard; The Underwater Sound Laboratory 
in New London, Conn.; and the Boiler 
and Turbine Laboratory in Philadelphia. 
The other Bureaus similarly have labora- 
tories to assure that the Navy not only 


has the best equipment that science and 
industi-y can supply, but that the highest 
levels of performance are attained 
through proper installation and mainte- 
nance. • 

The third large activity of the Office of 
Naval Research is that of the Research 
Divisions located in the Navy Depart- 
ment in W’ashington. These divisions 
plan, guide and sponsor a huge univer- 
sity research program. The story of this 
program is exciting. It is the greatest 
))once time cooperative undertaking in 
history between the academic world and 
government. It is the story of an ex- 
periment of great significance to science 
and education. This comprehensive pro- 
gram contains approximately 1200 proj- 
(H'.ts in about 200 institutions at approxi- 
mately a $20,000,000 a year level. Nearly 
.‘1000 scientists and 2500 graduate stu- 
dents are actively engaged in basic re- 
search projects of great interest to the 
Navy. These projects, as you know, 
were not assigned by the Navy. The orig- 
inal proposals were initiated by the in- 
vestigators and the contracts were made 
with their universities. In many cases, 
the financial contribution of the univer- 
sity equals or exceeds that of the Navy. 

Po»t-iva r Dev do p m r n ts 

First, I would like to review some of 
the thoughts which guided the initiation 
of the program, then discuss briefly its 
present status. Finally, 1 will attempt 
to look into the future and in particular 
consider the relationships of this pro- 
gram with the proposed National Science 
Foundation. 

In 1946, we were guided by four facts 
of great importance. The security and 
prosperity of this cguntry depend upon 
its scientific strength. This scientific 
strength is sustained by the unpredictable 
but inevitable important results of basic 
research. Second, basic research is es- 
sentially a long-term, peace-time activity. 
It cannot be effectivelytit conducted in a 
war-time crash development atmosphere. 
Third, during the past war, our store of 
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fjusic knowledge was exploited to the 
point of diiiiinishing returns. Wc 
scraped the bottom of the barrel. 
Finally, we do not have basic knowledge 
essential to develop weapons and counter- 
weapons we urgently need now\ 

Conditions existing at the end of the 
war influenced the university program. 
The shortage of scientilie and technical 
personnel was acute. 

Another immediate problem was the 
disposition of the research facilities and 
centers of NDRC and OSRD. The 
transition to peace time involved con- 
serving these facilities and equipment for 
the scientific advancement of the country. 
Europe's scientific activities had been al- 
most completely dislocated. This was 
especially significant in fields where the 
principal creative work had becm tradi- 
tionaly centered on the continent. Thus, 
it was felt necessary to initiate work, in 
fields which had received little or no at- 
tention in this country prior to the war. 
An example of this is the science of low 
tempera ture,s, cryogenics. 

Finally, we attempted to use the vast 
experience gained during the war in vari- 
ous techniques of accelerating investiga- 
tions. These include group attaclvs of 
scientists of different traditions and 
backgrounds on one problem, new meth- 
ods of attack on old problems, and the 
possibilities of new approaches opening 
fresh fields of research. Experience hcas 
repeatedly shown that in time of stress, 
scientists can bring their talents to bear 
in many fields outside of their speciali- 
ties. Many of the great advances in 
microwave radar at tlie Radiation Lab- 
oratory at MIT were made by nuclear 
physicists. On the West Coast, great 
improvements in rockets and propulsion 
were the result of the joint efforts of 
astronomers, nuclear physicists and aero- 
dyuarnicisls. 

Vnitii in Research Division 

Since the technical strength of the 
Navy is dependent upon the Nation’s 
scientific well being, research was sup- 


ported on th(‘ basis of tlic broad scientific 
needs of the nation. In addition to pro- 
viding financial support, arrangements 
were made to use naval facilities and per- 
sonnel. Naval ships, submarines, air- 
craft and rockets Averc used to carry 
scientists and instruments to regions 
where significant data could be obtained. 
The breadth and scope of the program 
may be realized through a brief mention 
of the various units of the Research Di- 
visions. The Division of Earth Sciences 
consists of branches in Ecology, Geog- 
raphy and Geophysics. In this division, 
broad programs in oceanography, me- 
teorology and earth physics are guided. 
The country’s northernmost research lab- 
oratory, the Naval Arctic Research Lab- 
oratory at Point Rarrow, Alaska, only a 
thousand miles south of the North Pole, 
is controlled by this division. The 
Physical Sciences Division is made up of 
bramdies in Physics, Nuclear Physics, 
Materials, Chemistry, Electronics, and 
Power, ('lose relationships between the 
branches of this division and others have 
facilitated cross-fertilization in various 
.scientific fields. An obvious case is the 
use of radioactive elements in tracer 
techniques. The Materials Branch which 
uses the results of surface and solid sta'ie 
physics and chemistry in its daily work 
automati(*ally stimulates this cross-fer- 
tilization. In the Mathematics Division, 
there are branches in Mathematics, Com- 
puters, Logistics, and Mechanics. Before 
World War II, applied mathematics was 
not fashionable in this country. The 
activities of the Mathematics Division has 
done much to raise the scientific level of 
this country in mathematical statistics, 
numerical analysis and computing de- 
vices. The branches of Physiology, 
Biochemistry^ Microbiology, Biophysics, 
and Dental constitute the Biological Sci- 
ences Division. Under the Human Re- 
sources Division are the Human Rela- 
tions, Psychophysiology, and Manpower 
Branches. Under these two Bio-Science 
DUisions, outstanding research facilities 
and teams have been established. The 
warfare research division is that of Naval 
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Sciences. Staffed by officers of couibut 
experience and civilian technical per- 
sonnel, it consists of four branches, Air, 
Armament, Amphibious, and Undersea 
Warfare. It studies, suiTcys and evalu- 
ates the implications of scientific and 
teclinical advances on naval warfare. 

Universitij Program 

The university i)rogram is by no means 
entirely Navy sponsored. We have many 
joint projects with the Army and with 
the Air Force. In some cases, the con- 
tracts arc Army coniracts with ONR 
transferriiifr funds to the Army, and in 
other cases, the reverse is true. For ex- 
ample, one of our strongfest research cen- 
ters is supported equally by the Navy, 
Army and Air Forces. This is the type 
of unification and positive coordination 
which really produces effective results. 

very larjje fraction of the ON It pro- 
fjrain in nucleai' physics and the appli- 
cations of nucleonics and atomic energy, 
to biology and niediejne is planned, sup- 
ported and administered jointly with the 
Atomic Energy Commission. In this 
way the coordination of effort in fields of 
joint interest is automatic. 

One of our problems is how to main- 
tain the prc.scnt vigor and strength of the 
university program. We feel that one 
essential is a bilateral flow of scientific 
personnel between the universities and 
the ONR staff and between ONR and 
the research ' institutions. A sizeable 
fraction of our staff in Washington is 
on leave of absence from universities. 
Similarly, we have ONR personnel on 
leave from Washington to universities or 
spending a fraction of their time in crea- 
tive research. 

One of the questions most frequently 
asked is that concerning our relations 
with a National Science Foundation 
should one be established. This problem 
has been given a great deal of thought. 
First, the Navy has always given strong 
support to tlie establishment of a Ra- 
tional Science Foundation. Second, 
there i.s general agreement that the Na- 


tional Military Establishment, and the 
Navy in particular, should be allowed 
and encouraged to continue the support 
of basic research at approximately pres- 
ent rates. There will of ^course be 
changes in the program. Obviously cer- 
tain of our research projects can and will 
be transferred to the Foundation. Pre- 
cisely which projects cannot be deter- 
mined at this time. Each must be con- 
sidered as an individual case. Any 
transfer must be accomplished through 
mutual agreement with the Foundation, 
ONR, the university and the investigator. 
There arc certain areas of the frontiers 
of science in which the Navy has a vital 
interest. It should continue to support 
basic research in these fields. I may 
mention a few as (examples — hydrog- 
raphy and oceanography; underwater 
acoustics; electromagnetic propagation; 
mathematical studies essential for the 
improvement of fire control for opera- 
tional analysis of computers and for 
logistics; human engineering ; studies of 
the normal man in relation to his environ- 
ment with particular reference to arctic, 
tropic, and other extreme conditions. 

The basic research program has inadc 
available to the Navy the advice and 
counsel of many of the outstanding scien- 
tists in the country. It is my feeling 
that the Navy should continue to have 
available a complete and balanced group 
of consultants in the biological and 
physical sciences. 

However, the fundamental philosophy 
of the Navy is that basic research, hav- 
ing no foreseeable goal, will inevitably 
from time to time uncover new discover- 
ies of overwhelming benefits not only to 
the Navy, but to our whole industrial and 
national economy. This is the reason for 
the existence of the Office of Naval Re- 
search and th(i recognition of the relation 
of basic research to applied research and 
development. It is the reason for the 
existence of the comprehensive program 
of basic research which the Navy is sup- 
porting in the traditional sources of 
fundamental knowledge, that is in the 
universities of this country. 
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With knowledge of our economic and strength. This scientific strength is in- 

liiilitury strength, a potential aggressor sura nee against war, not only through its 

can evaluate our vulnerability to various potential threat of reprisals against ag- 

types of Avarfare and even project the gression, but also in its great promise to 

probable course of a war. This actually alleviate and eventually remove the causes 

occurred during World War IT in the of war. 

case of the French Maginot line. How- Thus, through scientific research, we 
over, no one can estimate the capabilities can bo assured of the strength of our fu- 

nor the potentialities of retaliation pos- ture naval i)ower and the preservation of 

sessed by a nation of great scientific national security. 
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It is a privilege to discuss the planning 
of Civil Engineering structures with this 
group, because of niy conviction that a 
consideration of the planning process 
merits an important place in our Civil 
Engineering educational programs. We 
hope that our engineering graduates will 
occupy useful places in society. We ex- 
pect that some will become experts Avho 
excel in a particular technique or skill. 
We know that others will become leaders 
in the sense that they will guide the eiforts 
of other people in coordinated activities. 
In preparation for these careers, we, as 
engineering educators, place great empha- 
sis upon the ability of students to think 
clearly. 

But to some of us, training in the 
ability to think clearly is somewhat 
synon 3 'mous with training in what we 
often refer to as analytical thinking. 
Let us then consider what is meant by 
analysis in thinking. Analysis, in its 
broadest sense, means taking a thing 
apart and examining the pieces in a syste- 
matic manner. Analysis in thinking 
consists of breaking a problem down 
into its parts. This is an essential proc- 
ess in attacking a problem. But in 
reaching decisions and in deciding what 
should be done in a given situation, the 
parts of the problem, after having been 
carefully studied, must be brought to- 
gether again. This process of bringing 

1 Presented before a joint meeting of 
Architectural Engineering and Civil Engi- 
neering at the Annual Meeting of tne 
ASEE, Troy, N. Y., Juno, 1949. 


the parts together is in sonic respects the 
reverse of analysis. It may be called 
^^synthesis in thinking.” It involves the 
s^mthesis of many factors, and the mak- 
ing of decisions as to what is best “on 
the whole,” or “taking everything into 
consideration.” 

Synthesis in Thinking 

Perhaps nowhere in (’ivil Engineering 
education do we have a finer opportunity 
to provide students with some practice in 
s^^nthesis in thinking than in connection 
with the planning of Civil Engineering 
structures. And so 1 approach this 
paper with a dual enthusiasm : first, be- 
cause I believe that the planning of Civil 
Engineering structures or projects rep- 
resents Civil Engineering practice at a 
high professional level, and secondly, be- 
cause training in such planning offers an 
ideal environment in Avhich to inculcate 
in the mind of the student the over-all 
approach to problems based on synthesis 
in thinking that is so vital to the making 
of broad scale decisions and to creative 
engineering. 

My subject this afternoon is the 
“Planning of Civil Engineering Struc- 
tures.” I hope you will forgive me if I 
interpret the word “structures” in a very 
broad sense. For my purpose, a struc- 
ture means anything built by a Civil 
Engineer. It refers to a pavement or to 
a pipe line as well as to a building, or a 
bridge, or a dam. It refers to an entire 
project as well as to th^ separate struc- 
tures that make up the project. Perhaps 
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iiiy title should have been the "Planning 
of Civil Engineering Projects,” or per- 
haps it should have been “Planning, from 
the Viewpoint of the Civil Engineer” — 
because my attention will be centered on 
the possibility of using the planning 
process as a device to aid students to de- 
velop the ability to synthesize as well as 
analyze in approaching the problems 
they will encounter during their careers. 

The planning process, broadly speak- 
ing, involves three phases. Each of these 
three phases has as its objective the an- 
swering of one of the following ques- 
tions: (1) What have we got? (2) 
What do we want? (3) How do we get 
it? The first phase — the deterininatioii 
of the various factors that are in exist- 
ence — brings the problem itself clearly 
into focus. The second phase— the de- 
termination of a settled or definite course 
or principle of procedure or action, for 
the problem at hand — establishes the 
policy that is to govern the solution. The 
third phase — which is that of setting up 
the procedure by which the policy may 
be carried out — leads to the program 
that will translate general ideas into spe- 
cific plans. Thus tlie three phases of 
the jilaiiniiig process can be restated as 
follows: (1) Crystallizing the problem; 
(2) Determining the policy; and (3) 
Preparing the program. These three 
phases are interrelated and cannot prop- 
erly be separated, but for the purpose of 
this discussion our attention will center 
on the second phase, i.e., the establish- 
ment of the policy that is to govern the 
solution. 

Major Considerations 

Although it represents an oversimpli- 
fication, I shall begin my detailed discus- 
sion by stating that the determination of 
policy in the planning of Civil Engi- 
neering structures, when considered in its 
broad sense, includes the synthesis of six 
major considerations, and that these are 
the social (including political), legal, 
functional, economic, techmeal, and es- 
thetic aspects of the problem. 

Social aspects must be considered be- 


cause the Civil Engineer deals with large 
projects, often of a public nature, that 
may have important effects on the lives 
of many people. These projects afford 
protection against man-made perils as 
Avell as the perils of nature. They affect 
the conservation of our natural resources. 
They affect housing and other living 
conditions. The opportunity to con- 
tribute to social improvement, and the 
sense of satisfaction and accomplishment 
that goes with this, are among the at- 
tractions of the Civil Engineering pro- 
fession. But with this opportunity goes 
the responsibility of recognizing the so- 
cial aspects of a problem, and giving 
them proper consideration in arriving at 
engineering decisions. 

Legal aspects arc almost always en- 
countered. They may be in the form of 
codes specifying certain requirements 
that must be met in construction, or they 
may bo zoning laws that regulate by dis- 
tricts the height, bulk, and use of build- 
ings, the use of land, and the density of 
population. They may affect clearance 
requirements over navigable streams, or 
water rights in connection with a dam. 
In general, the legal aspects of a planning 
problem establish certain definite restric- 
tions within the limits of which ^:he 
planner must proceed. 

Functional aspects are of utmost im- 
portance. Every structure is built to 
perform a certain function, and regard- 
less of its other qualities, it must serve 
the purpose for which it is built if it is 
to prove satisfactory. The Civil Engi- 
neer does not primarily build a bridge 
or a tunnel, but rather a means for 
traffic movement across a body of water 
or a valley, or through a mountain. He 
does not primarily build an industrial 
building, office building, or apartment 
house, but rather places where people 
may work and live, protected from the 
elements, and in an environment that 
will permit their working and living to 
be effective and pleasant. He does not 
primarily build dams, aqueducts, water 
treatment plants and distribution sys- 
tems, but rather he provides homes and 
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industries with 'water of sufficient qual* 
ity and quantity. The bridges, sky- 
scrapers, dams, etc., arc but the instru- 
ments that are used to accomplish certain 
functions. It is the functions themselves 
that are the true objectives. 

Economic aspects involve two major 
phases which arc interrelated. The first 
consists of detennining whether or not 
a project is economically justified. While 
annual cost can usually be established 
by methods that are largely rational, 
annual benefits may be more difficult to 
evaluate. While the latter may be oL‘ a 
tangible nature, they may be partly oi* 
wholly intangible. This is because it 
is often necessary to correlate economic 
and social benefits. Economic justifica- 
tion usually involves the second phase 
of the problem — namely, the search for 
an economically optimum solution. In 
dealing with this j^hase it is well to keep 
in mind that as a given parameter is 
varied so that the cost of certain items 
is reduced, the cost of other items will 
increase. This compensating tendency 
tends to prevent sharp changes in total 
cost as a parameter is varied, and this is 
particularly true in the region of the 
optimum. In general the objective 
should be that of assuring one’s self that 
his solution lies near the optimum, i.e., 
it lies in what may be called the optimum 
range, rather than that of seeking truly 
optimum conditions. 

Technical aspects arc of first-order im- 
portance, but since they are amply cov- 
ered in most Civil Engineering curricula, 
they will not be enlarged on here. Suffice 
to point out that while we may be prone 
to think of the technical requirements 
of a structure as being of a rather defi- 
nite nature, there are actually many 
factors requiring judgment of a high 
order in connection with this aspect of 
planning. This is because technical re- 
quirements vary with social and techno- 
logical changes, because they depend on 
the vagaries of nature, because they de- 
pend on operational uncertainties, aad 
because they involve probability con- 
siderations. Nor is the technical per- 


formance of a structure as definite as 
we might wish. This results from un- 
certainties in properties of materials, in 
methods of analysis, in methods of fabri- 
cation and erection, and in Tsonnection 
with maintenance. The actual factor of 
safety that should be built into a struc- 
ture will depend on considerations such 
as penalty for failure, expected life of 
structure, degree of certainty involved, 
etc. 

Esthetic aspects include a considera- 
tion of fitness to function, materials, and 
techniques. They involve attention to 
unity, simplicity, good general lines, 
harmony wdth environment, and ornamen- 
tation. The engineer in designing a 
structure has the cards stacked in his 
favor to produce a beautiful structure, 
since by the very nature of his Avork he 
is seeking a design that is fitted to func- 
tions, materials, and techniques. Pleas- 
ing effects can therefore be obtained at 
little or no extra cost. In view of this, it 
is perhaps not too much to suggest that 
if beauty of structure is not achieved, it 
is likely to indicate poor engineering as 
well as lack of esthetic appreciation. 

To recapitulate, the solution sought in 
a given instance is a complex function 
of many variables Avhich must be syn- 
thesized by the planner by considering 
questions such as: Does it recognize so- 
cial welfare and fulfill social needs? 
Does it satisfy legal requirements? Does 
it accomplish the function for which it is 
built? Is it economically justified, and 
does it represent the best possible ex- 
penditure of funds? Will it operate 
satisfactorily, and docs it take advantage 
of recent advances in technology? Will 
it satisfy the desires of people, and bring 
them pleasure? 

Examples of Application of Synthesis 
Methods 

Let us now attempt to illustrate how 
the various aspects of planning may be 
combined in the search for a solution to 
a given problem. As a first example we 
shall consider an office building in a 
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metropolitan area, where one might pro- 
ceed somewhat as follows: Social con- 
siderations would include taking into 
account the predominant activities of 
people in various areas of the city, and 
the trends in the shifting of these activi- 
ties that could be anticipated, so that the 
building could be properly located. 
They would include a consideration of 
transportation problems such as accessi- 
bility to transportation terminals, street 
congestion, parking areas, etc. They 
would include a consideration of the fac- 
tors covered by zoning laws, .such as 
height and bulk of building, even though 
zoning laws might not exist. Legal con- 
siderations would include taking into 
account the building codes and zoning 
laws. The zoning laws, through height 
restrictions and set-back regulations, 
Avould be likely to exert a fundamental 
influence on the general shape of .^the 
building. Functional considerations would 
i'ontrol floor layouts, indicating where 
light courts were necessary, and thus 
affect the shape of the building. Eco- 
nomic considerations would affect prac- 
tically every step in the planning, and 
would be likely to determine the height 
of the building. Technical considera- 
tions would affect the details of the de- 
sign and construction and might indeed 
have far-reaching effects on the shape of 
the building. For example, the founda- 
tion conditions might limit the weight 
and Aveight distribution of the structure. 
Esthetic considerations would affect the 
actual building shape chosen, together 
Avith the details of the exterior and in- 
terior treatments. 

As a second example, we shall consider 
the planning of a highway bridge across 
a navigable stream : Social considerations 
Avould affect the over-all decision as to 
whether or not the bridge should be 
built, and the choice as to the general 
location of the bridge. The effect of the 
bridge on adjacent land values would also 
be taken into account. Legal considera- 
tions would include the decisions of the 
War Department with respect to under- 
clearance requirements for navigation, 
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together with factors such as land tak- 
ing, land damage, etc. Functional con- 
siderations would determine the number 
and arrangement of traffic lanes as well 
as the arrangements for the entrance and 
exit of traffic. The hydraulic demand of 
the stream might affect underclearance 
and pier locations. Economic considera- 
tions might determine span lengths, 
Avould be likely to affect the type of 
superstructure, and would influence the 
general proportions as well as the details 
of the s tincture. Technical considera- 
tions would control the detailed design 
of the members and their connections. 
Through foundation conditions, they 
might determine span lengths as Avell as 
influence the type of both the substruc- 
ture and superstructure. Esthetic con- 
siderations would be taken into account 
in choice of type and general layout of 
the structure, and Avould control any 
decorative efforts. 

A Guide to Finding the Optimum 
Solution 

One is now tempted to attempt to gen- 
eralize by setting up a guide to the 
orderly approach of synthesizing the 
many factors involved in planning a 
Civil Engineering structure or project. 
While it must be clearly understood that 
the actual procedure that is desirable in 
a given case may vary Avidely from that 
of any standard approach, one might 
proceed somewhat as follows: 

1. View the over-all problem, giving 
preliminary consideration to its social, 
legal, functional, economic, technical, and 
esthetic aspects. This preliminary “siz- 
ing up of the situation” Avill prevent one 
from going entirely astray as the more 
detailed parts of the problem are con- 
sidered. 

2. Social considerations should be an 
important factor in determining whether 
or not a project should go ahead, and in 
formulating, in a broad way, the general 
manner in which the problem should be 
solved. 
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3. Legal considerations usually lead to 
certain restrictions within the limitations 
of which the planning; must proceed. 

4. Consider a number of possible solu- 
tions that may satisfy functional require- 
ments and that are within the realm of 
reason from the economic viewpoint. 

5. Make prelimiyiary designs for the 
various reasonable solutions, giving full 
consideration to the technical aspects of 
the problem. 

6. On the basis of these preliminary 
designs, select the most satisfactory solu- 
tion, with the decision guided by eco- 
nomic, functional and esthetic considera- 
tions. 

While the above outline suggests an 
orderly approach that can sometimes bo 
followed to advantage, it should be em- 
phasized that the reduction of the prob- 
lem to a step by step procedure does not 
reduce it to one of analysis only. The 
correct procedure is one that involves 
synthesis as well as analysis in thinking. 
The actual process will involve scanning 
and rescanning the entire project with 
respect to all of its aspects; this more or 
less informal process will and must be 
superimposed on any rational approach. 

Further, it is to be emphasized that 
while general considerations may be 
likely to reduce the number of solutions 
that merit further study — this coming 
about largely through the process of 
elimination for schemes with more or less 
obvious defects — the final choice, in most 
cases, can only be made on the basis of 
comparative studies. 

What we are seeking in a given case is, 
of course, the most satisfactory solution, 
which, for the sake of brevity, we shall 
call the optimum solution. It is perhaps 
axiomatic that for any proposed Civil 
Engineering project there is one type of 
solution that is better suited to existing 
and future conditions than any other 
type. The optimum solution results from 
a consideration of all the variables iuc. a 
problem, and will usually represent a 
compromise between the objectives of the 


individual variables. Moreover, the rela- 
tive importance of the individual vari- 
ables differs with each project. But it 
is seldom if ever that the broad gage 
engineer can or will completely ignore 
any of the basic elements. He must ap- 
proach his problem from the over-all 
point of view. 

Having accepted the concept of the 
optimum solution, a number of comments 
are in order. A so-called truly optimum 
solution usually has little meaning. 
Even if a theoretical optimum could be 
computed, such computations arc based 
on assumptions that invalidate strict in- 
terpretation. Actually there are too 
many variables in ntost planning prob- 
lems to permit the hope of working out 
a theoretical optiitium. But these obser- 
vations need not be discouraging. As 
was pointed out in discussing economic 
considerations, when one investigates the 
effect of changing one variable in a 
problem, he usually finds that the effect 
on the total is not too pronounced be- 
cause of compensating factors. Stated 
another way, most over-all functions are 
continuous. Optimum points are not 
unique. The optimum range is of more 
importance than the theoretical optimum 
point. The optimum solution constitutes 
a general objective even though it is 
never reached. The fact that it cannot 
be reached should not prevent one from 
devising the best solution that can spring 
from his abilities. 

And in devising the best over-all solu- 
tions of which he is capable, the student 
in Civil Engineering will be laboring in 
a climate that stimulates synthesis as w^ll 
as analysis in thinking. He will gain 
experience in the integration of many 
factors in reaching decisions. And per- 
haps it is not too much to hope that as 
he gages his thinking to the broad scales 
of reference that typify the planning 
process, he will be aided in developing 
his potential capacities achieve a sense 
of balance and to render sound judg- 
ments. 
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We have all heard about the small boy his intellectual curiosity, but I would like 
who took the family clock apart to find to help him put the clock back together 
out what made it tick. I salute him for again. 


* « « * 


* « 


Discussion by W. L. HYLAND, Partnkr 
Fay, Spofford and ThorndiXCy Boston, Massachusetts 


Dr. Wilbur’s characterization of the 
planning process as one of synthesis 
rather than one of analysis is a fresh and 
stimulating approach to the subject of 
planning. As one who directs the work 
of a number of engineers, I should like 
to make some practical comments on Dr. 
Wilbur's paper. First, I will discuss the 
part played by the engineer in the plan- 
ning process; then, the aptitude of engi- 
neers for this phase of engineering, and 
finally I will make a few suggestions^ as 
to the training which the young engineer 
iioeds to improve his aptitude for plan- 
ning. 

Dr. Wilbur has referred to the three 
phases of planning, namely, (1) crys- 
tallizing the problem, (2) determining 
the policy, and (3) preparing the pro- 
gram. The first two phases cover what 
is commonly tenned the preliminary 
planning stage and the third phase is the 
detailed design. My comments will re- 
late to the preliminary planning stage. 

We all know that the preliminary 
planning of an engineering structure is 
not the work of the engineer alone, but 
that it usually represents the work of 
many individuals and groups. This is 
particularly true of public projects. 
Consider for instance, a large municipal 
sanitary project — the preliminary lay- 
out finally adopted for such a project 
will reflect the views of local officials and 
groups as well as those of the engineer, 
and must have the approval of the State 
Department of Public nealth. Consider 
a federal aid airpoyt project — the pre- 
liminary plan must receive the approval 
of the Civil Aeronautics Administration 
as well as that of the Local Airport Com- 
mission and should be acceptable to 


groups of local citizens, such as the 
Chamber of Commerce. If it is a 
Massachusetts project, approval will be 
required also of the Massachusetts Aero- 
nautics Commission and the Massachu- 
setts Public Buildings Commission. Con- 
sider a project being handled by a private 
engineer for the Department of the 
Army. Hero the preliminary plans may 
be reviewed by the Chief of Engineers, 
the Division Eiigiuccr, and the District 
hlngineer having supervision over the 
work, also by the Using Agency. Proj- 
ects for private owners usually do not 
receive the attention of as many different 
groups as public projects; nevertheless 
the ideas of many people are presented 
for consideration in the preliminaiy plan- 
ning stage. 

Now the engineer has to sift and to 
coordinate the ideas of these various 
groups and to satisfy them as to the 
plans finally adopted. Although the 
preliminary plan is usually the engi- 
neer's responsibility, sometimes laymen 
play a larger part than the engineer; 
this is so particularly for projects with 
preeminent social and economic aspects, 
these being the categories in which the 
layman can make his greatest contribu- 
tion. When there is considerable layman 
participation, the planning process is 
time-consuming and a large project may 
take years. A case in point is the sew- 
erage system for the City of Cranston, 
Rhode Island, which remained in the 
planning stage in the writer’s office for 
almost twenty years before authorization 
was given for the detailed design. Dur- 
ing this period the project was rehashed 
many times before all parties were 
satisfied. 
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Obviously, in initiating the plan and in 
synthesizing the ideas of others incorpo- 
rated in it, the engineer has nn oppor- 
tunity to render professional service of 
the highest type. 

In terms of cost, the planning stage 
usually represents from 15 to 25 per cent 
of the combined cost of planning and 
designing a project. However, the engi- 
neer plans more projects than he designs 
and, in the aggregate, the individual pro- 
fessional engineer spends about ns much 
time on preliminary work as on final 
designs. Engineers high in their pro- 
fession spend more time in administrative 
and planning functions than in final 
design. Planning is such an important 
function of civil engineers who have 
passed from the sub-professional to the 
professional stages of their careers that 
preparatory training in planning appears 
to be in order, as follows: (a) Under- 
graduate instruction in planning and (b) 
Self-instruction and conditioning by 
young engineers along lines mentioned 
later. 

Now, we might ask what aptitude does 
the average engineer display for over-all 
planning. It is the writer’s experience 
in observing the work of young engineers 
over a period of many years that they 
have little conception of the planning 
process, or of its aspects. Of course, 
even if they had they would need experi- 
ence to become effective planners just as 
they would need experience to become 
effective designers. But it appears that 


their training has been such that they 
ai'e much better adapted to designing 
than to planning. 

In my opinion some of the reasons for 
this lack of planning aptitude are as fol- 
lows : 

(a) They have not been exposed to in- 
struction in planning; 

(b) They are in a technical rut. Since 
leaving engineering school their work has 
been confined to the technical aspects of 
final design and construction. They have 
neglected to cultivate civic and cultural 
interests and have not been conditioned 
to recognize opportunities to i‘ise to a 
higher professional level. 

A great handicap to the young engi- 
neer is his apparent neglect to improve 
his use of the English language. He ap- 
pears not to recognize the necessity for 
excellence in the preparation of written 
I'eports and for making data presentable 
and easily digestible. 

I suggest that the students be exposed 
to the kind of thinking given in Dr. Wil- 
bur’s paper. Also that they be encour- 
aged in preparing final theses to attack 
problems having aspects other than the 
merely technical. By all means more stress 
should be laid on courses in P]nglish. 
Furthermore, they should be advised to 
broaden their scope by attending meet- 
ings, not only of professional societies 
but of eivic groups, where they will 
mingle and work with people other than 
engineers. 


Discussion by ROBERT B. B. MOORMAN 
Profesitor of Civil Engineering, Universitg of Missouri 


Again Professor Wilbur has presented 
a thought provoking paper. We civil 
engineers are too prone to think only of 
the technical aspects in the planning of 
projects. However, Professor Wilbur 
has opened the gate to greener pastures 
upon Avhich we may graze. i 

1 would like to recapitulate the six 
major considerations presented by Pro- 


fessor Wilbur in the light of my experi- 
ence in connection with the planning of 
an expressway for the City of Richmond, 
Virginia. It should be understood that 
I am not attempting to give a complete 
picture of the items under each of the six 
major considerations, but %ierely to point 
out that there are items to take into ac- 
count under each of the six major con- 



PLANNING CIVIL ENGINEKKING STRUCTURES 


255 


^iderations. Also, I shall add two or 
three more subjects to think about. 

The social aspects, which I consider to 
be extremely important, enter the picture 
tlirough the possibility of slum clearance, 
ionfmement of the central business dis- 
li ict, and making possible the opening of 
new subdivisions. 

The legal aspects would include the de- 
termination of how far the engineer can 
go in the condemnation of property and 
buildings, in the disruption of the busi- 
ness of concerns on the route, and of 
zoning considerations, i.e., the use. of the 
(*x])ressway where possible, to separate 
the business or industrial zones from the 
r-esidential zones. 

The functional aspects are: to provide 
for uninterrupted flow of traffic through 
congested districts, and to provide easy 
access to the central business district 
from outlying districts. - 

The economic aspects to consider are 
the most economical layout from a purely 
technical standpoint, razing of least ex- 
pensive buildings, savings to user in re- 
gard to gasoline, time, wear on car, etc., 
and enhanccraent of property values ad- 
jacent to expressway. 

The technical aspects to consider are 
use of latest technical information in re- 
gard to drainage, road surface, lighting, 
marking, sight distance, structures, etc. 

The esthetic aspects consist of such 
things as landscaping and providing 
graceful grade separation structures. 

To these six major considerations T 
would add the following items. We 
might possibly consider them as sub- 
major. 

Financing aspects might in some cases 
be classed under the economic heading. 


What 1 have in mind is the raising of the 
necessary capital to flnance the project. 
There may be a private investor or a 
public investor. The public investor 
(city, state, or, federal* government) 
would raise the necessary funds by tax- 
ation. There would more than likely be 
a bond issue election. This brings up 
another consideration. 

Selling the idea aspect is a necessary 
evil. We engineers ordinarily do not 
think of ourselves as salesmen. Yet 
every project must be sold in some way 
or another. The idea of the project must 
be presented to the interested and influ- 
ential groups in such manner that they 
will back it. In this respect we must 
maintain good public relations; and an 
excellent method of doing this is to co- 
operate with the newspapers and get 
them on our side. 

Another aspect which seems important 
to me is National Defense. Along this 
line I would say we must guard against 
easy sabotage of any project with which 
we arc concerned. 

Returning to the original six major 
considerations, we may compare them to 
six steps in the construction of a sentence. 
(1) The technical aspect is the alphabet 
whereby we have a means for construc- 
tion. (2) The esthetic aspect is the word 
whereby we make pleasing sounds. (3) 
The legal aspect is the grammar or set of 
rules whereby we arrange the words. 
(4) The economic aspect would consist of 
using only the necessary words to make 
our point. (5) The functional aspect is 
the construction of the sentence. (6) 
The social aspect is the most important 
of all for it is the meaning of the 
sentence. 


Meeting 

A meeting of the Cooperative Engineering Division of the A.S.E.E. will be held 
at the University of Detroit on January 24 and 25, 1950. For additional information 
contact D. C. Hunt, University of Detroit, Detroit, Mich., or H. L. Minkler, Illinois 
Institute of Technology, Chicago, 111. 



Research Policies and Pitfalls' 


Summary Prepared by JOHN I. MATTILL, 

Secretary, Enyineering College Research Council 

Assistant Director, News Service, Massachusetts Institute of Technology 


Policies and pitfalls in the administra- 
tion of university research (termed by 
Ralph E. Montonna “a delicate flower 
which must not be forced”) were the 
subject of eight university research di- 
rectors at a roundtable, of the Engineer- 
ing College Research Council of the 
A.S.E.E. in Kansas City, October 28. 
“Academic research,” said Dr. Montonna, 
Director of the Industrial Research In- 
stitute at Syracuse University, “if prop- 
erly stimulated can become a very bene- 
ficial part of university activity.” 

Since colleges have no desire to let re- 
search overshadow educational goals, 
Charles W. Williams, Coordinator of 
Research at Case Institute of Technology, 
pointed out, college administrators must 
“examine research in a different light 
than if it were a goal to be pursued in 
itself.” The effect of research on other 
university activities should be considered, 
he stressed. 

All participants agreed in emphasizing 
integration of research with educational 
effort; the character of research should 
be such that all projects fit in “with the 
research interests and desires of the fac- 
ulty,” Dr. Montonna said. All adminis- 

1 A summary of the papers and discussion 
at a roundtable on Research Policies and 
Pitfalls : Policies to be Adopted and Pitfalls 
to be Avoided in Developing a Research 
Program Serving Teachers, Students, In- 
dustry, and the State,'' presented before 
the Engineering College Research Council 
ill Kansas City, Missouri, on October 28, 
1940. Texts of the brief papers presented 
at the roundtable are available from the Sec- 
retary of the Research Council. 


trators reported efforts to encourage their 
faculty members to participate in re- 
s(‘arch. Where an engineering experi- 
ment station is only beginning to func- 
tion, as at the Uniyersity of Arkansas, 
this presents special difficulties. Dean 
(jcorge V. Branigan reported. J. 0. 
Maloney, Executive Director of the Uni- 
v(*rsity of Kansas Research Foundation, 
said that some faculty members may hesi- 
tate to accept projects under industrial 
sponsorship because these are regarded 
as “risk” operations in which a failure 
to produce results within a specified time 
limit may endanger professional reputa- 
tion. 

“It has been our policy,” declared 
Clark A. Dunn of Oklahoma A. & M. 
College,- “to encourage research workers 
to begin with simple problems, out of 
which almost always come questions of a 
more important and fundamental na- 
ture.” At Oklahoma A. & M., as else- 
where, special efforts are made to recog- 
nize research work and to publicize it as 
rapidly as possible, “giving full credit to 
the research worker for his contribu- 
tion.” 

Extra compensation for faculty mem- 
bers participating in sponsored research 
was reported by some roundtable partici- 
pants, notably Dean R. C. Ernst, Director 
of the University of Louisville Institute 
of Industrial Research. Other speakers 
reported that research was encouraged 
only to the extent of reduced teaching 
loads wherever possible; such a policy is 

■^The paper prepared by Dr. Dunn was 
read by Dean Edward R. Btapley. 
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designed to keep faculty emphasis on 
(Mlueational goals. Most participants re- 
])ortcd permitting students to be em- 
]>l()yed on research, though some do not 
|)iiy students working on thesis projects. 

tf. Hugh Hamilton, Director of the 
rtah Engineering Experiment Station, 
I’niversity of Utah, stressed the im- 
j)ortance of assured continuity in aoa- 
d(Miiic research activities. Thus there is 
liesitation to accept short term industrial 
and government contracts, especially in 
small schools where one contract may 
])rovide a significant portion of research 
income. 

Proper administration of patents was 
;j1.so cited as important in stimulating re- 
search activity. The main function ol 
university-held patents, said Quincy 
Aj'res, Assistant to the President at Iowa 
State College, is not to make money but 
to stimulate interest in and protect uni- 
versity research results. No ‘‘infallible 
rule for predicting in advance the income- 
producing proclivity of any patent’' 
seems to be known, he said. 

Library searches, which are necessary 
to establish the foundation and value of 
any contemplated research project, are 
often a dillicult ainl tedious process for 
fficulty and graduate students. Dr. 
Dunn reported that a numibcn- of the 
Oklahoma A. & M. engineering library 
staff has been especially .selected to helj) 
researchers in this task. While most 
engineering schools have cx(;ellent teach- 
ing libraries, essential research data may 
be missing, Dean J3ranigan said. Funds 
from sponsored research overhead may 
be allocated for this purpose; at many 
educational institutions such funds are 
used to support studies by faculty mem- 
bers for whom direct industrial contracts 
are not available. 

Such a policy helps to make possible a 


relatively even distribution of research in 
all departments, cited by Dr. Williams 
as one of the administrative goals at Case 
Institute of Technology. Inter-depart- 
montal cooperation was seen as one major 
benefit to be derived from any compre- 
hensive research project. 

At Oklahoma A. & M. College, a Re- 
search Apparatus Development Labora- 
tory serves all research workers by “pro- 
viding a knowledge of the available 
e(piipment and metliods of designing 
equipment to meet specific needs.” Many 
research workers. Dr. Dunn declared, 
“know only what they wish their equip- 
ment to accomplish” and so require the 
services of such a special design group. 

The benefits to be derived by faculty 
members participating in ro.search proj- 
ects were graphically suggested by Dean 
Ernst, who rej)orted on the results of 
A.S.E.E. grants made ]>o.ssiblc by the 
fieneral Education Hoard in the South- 
eastern Section. Jn cooperation with the 
Tennessee Vall(»y Authority, faculty 
members have undertaken specific re- 
search problems and report “practical 
and realistic training’' which eliminates 
the ‘‘inbreeding and narrowness found on 
some college campuses.” 

Without exception, research directors 
participating in the Kansas City round- 
table reported faith that their organiza- 
tions, properly managed, can stimulate 
faculty and student research and publi- 
cation and can i)vovide improved facili- 
ties and environment for educational 
activities. Some believed that research, 
either directly or indirectly, could con- 
tribute to increasing staff stipends. All 
agreed with Dr. Montonna that “spon- 
sored research is a proper university 
activity if kept within proper bounds. 
Research should not be set up in a uni- 
versity as a money-making activity.” 



Bridging the Gap* 


By G. P. BOOxMST.lTEK 
Professor of Mechanics, West Virginia University 


The complaint has often been made 
that teachers in engineering, indeed 1 
might even say teachers in all academic 
subjects, tend to confine their teaching 
to compartments, little related to other 
subjects in the curriculum, and I presume 
that most of us will agree that this is 
true if our particular courses are ex- 
cepted from the general rule. 

Civil and Mechanical engineering in- 
structors assert that Mechanics falls short 
of transferring to their students what 
they need. Mechanics deplores the fact 
that students come to them inadequately 
prepared in physics and mathematics and 
they in turn blame the high schools. 

Many years ago Miss Sada Harbarger, 
whom many here remember as an active 
member of this society, and who was 
Vice-President in 1936-37 wrote a paper 
entitled, “The Sag of the Second Year” 
which was published in the proceedings 
of the society. She viewed with concern 
the drop in grades of the engineering 
class from the freshman to the sophomore 
year, but noted their recovery in the two 
succeeding years. She ascribed it to the 
fact that there was not enough of engi- 
neering in the courses of this year to hold 
the interest and enthusiasm of the student 
after the novelty and excitement of the 
first year had worn thin. She felt that 
the service courses taught during this 
second year did not adequately bridge 
the gap. 

Interest Arousing Service Courses 

Therefore, 1 am presuming that what I 
am to talk on is, how the teaching of any 

* Presented at the Allegheny Section 
Meeting of the ASEE, University of Pitts- 
burgh, April 22, 1949. 


s<‘rviee course, while grounding the stu- 
dent in the fundamentals of that subject, 
viin show how it fits into other subjects 
of the curriculum so as to develop in the 
student a desire to pursue the subject 
further in its application to other sci- 
ence, and to prepare the subgrade, as it 
were, for the foundations in the subjects 
which follow. To illustrate, the teaching 
of the moment of inertia of areas and of 
masses affords excellent examples for 
drill in integration. In addition, a brief 
discussion of the origin of these integrals 
and of their application to mechanics 
und engineering would stimulate the stu- 
dent to a fuller appreciation of the cal- 
culus and make their use later more 
understandable. 

Similarly, physics teaching can point 
out many applications of fundamental 
principles to interesting physical phe- 
nomena in mechanics, electricity, sound 
and light that would serve the two pur- 
poses of giving interest not only to that 
subject, but of developing interest and 
curiosity in the engineering situations 4| 
where these phenomena are used. 

It is not my intention in this talk to 
condemn, or apologize and explain, but 
mei-ely to suggest how mechanics, consid- 
ered as one of the many service courses 
which we have in engineering, can be so 
taught as to serve the various depart- 
ments of the engineering college and also 
l^articipate fully in turning out a satis- 
factory product in the engineering grad- 
uate. 

Once when I was working as an under- 
graduate for the college carpenter at ^ 
Michigan State College^ 1 tried to finish 
a piece with a pocket knife instead of 
using a wood plane. He caught me at it 
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and after a few well-chosen remarks, he 
said, ^Tou can noddings do unless you 
liave sometings to do mit!” 

Now what do we need and what is 
available to make the teaching of mechan- 
ics a satisfactory service to the other de- 
partments? What do we have to “do 
init”? First, of course, is the raw ma- 
terial — the students. These, generally, 
have been screened before coming to 
Junior mechanics and the better the 
screening, the better the material. 1 
will not dwell on this, except to say that 
with the same scholastic training, the 
more mature students with some experi- 
ence tend to be the best material to work 
on. Next is the insti’uctor. Let us sup- 
pose that he has been selected with care. 
He is properly trained academically, 
which means that he has one or more de- 
grees in engineering and is mentally 
alert, enthusiastic and sympathetic. 
What else does he need? Well, a year 
or two of engineering experience is very 
valuable. Failing this, summers spent in 
industry are desirable. This is desirable 
even if he has had some previous engi- 
neering experience. It is also desirable 
that the instructors in the department 
('ome from the various branches of engi- 
neering: civil, electrical, mechanical, 
aeronautical, etc., so that the needs of all 
departments are most effectively met 
through the combined knowledge of all 
in the department. 

Then there should be a departmental 
library in which will be found the best 
text books in the field of mechanics, both 
those which are currently popular and 
those which are out-of-date; the first to 
(l(‘velop other points of view — the second 
to show how present methods of presen- 
tation have developed. Also of much 
value will be the text books in the courses 
for which mechanics is prerequisite, texts 
in machine design and simple structures, 
for example. It should also contain cur- 
rent magazines in the various fields of 
engineering, or the instructor should sub- 
scribe to the ones in his field. Many 
problems which can be adapted to the 
class room are obtainable from them. 


Instructional Jids 

Mechanics principles can be made clear 
and interesting by the use of simple de- 
vices. A few helical springs of various 
lengths, a rubber beam, flexible steel bars 
and slender rods to demonstrate the ac- 
tion of long columns and beam deflec- 
tions. A pendulum or two, revolving 
tables and gyroscopes to demonstrate 
d 5 'namic principles, etc. We have a 
cylindrical box in which is mounted a 
wheel frorn a model T Ford with a strip 
of lead in the rim to increase the moment 
of inertia. It can be rolled along the 
floor, but to turn it, a tipping motion is 
nece.ssary and conversely, deliberately 
trying to turn it results in its tipping 
over. A Jew minutes with this boxed 
wheel gives a student an excellent illus- 
tration of gyroscopic action. 

How many instructors have longed for 
a collection of simple machines such as 
delight the small boy who visits the 
Franklin Institute in Philadelphia. 

Several years ago Professor Roark of 
Wisconsin gave a paper before the 
Mechanics section of the society on 
“Mechanics in Every Day Experience” 
in which he cites Prof. Osgood as saying, 
“The world in which we live is the true 
laboratory of elementary Mechanics.” 
In this world of the student and teacher 
arc tlic college shops with their machines, 
engines, motors and hand tools. On the 
campus or nearby, new buildings arc 
under constimction Avhich, besides show- 
ing the application of the laws of me- 
chanics in their construction, are of 
interest because of the tools employed in 
their building, shovels, trenching ma- 
(diines, hoisting equipment, floor and 
wall forms for concrete, etc. The great 
plants in a great city like Pittsburgh, 
thanks to courteous and accommodating 
managers, can be of great service to engi- 
neering educators. 

Also in the world of all of us, we have 
base balls, golf balls, automobiles, road- 
wfiy curves, slippery pavements and the 
dynamic effect of the failure of the co- 
efficient of friction to maintain equi- 
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librium. By making use of such devices 
in mechanics, we can serve the various 
departments in several ways. 

In general we can first develop the 
student’s interest in mechanics and, sec- 
ond, show him its important application 
to his chosen held of engineering. An 
enthusiastic student needs no prodding 
and the secret of good teaching is to 
make him enthusiastic. Few of us have 
learned this secret, at least as it applies 
to a group. 

For stimulating the civil engineer, 
simple structures under construction 
offer many opportunities. Trusses may 
be analyzed, floor loads checked, safe 
column loads determined, walls and foot- 
ings observed. In a similar manner, 
modern machine motions may be studied 
and compared with the older ones used in 
the shops, stress distribution analyzed, 
governor action observed. These are all 
connected with mechanical engineering. 
In aeronautical engineering, illustrations 
of aeroplanes will generate discussions 
on how to eliminate weight and still ob- 
tain adequate strength. Samples of 
thick high pressure pipe in service will 
show the chemical engineer that there is* 
more to a course in strength of materials 
than just obtaining a passing grade. 
Torques in motors can be determined for 
installations about the campus and the 
many analogies between Mechanics and 
Electrical theory should be a stimulus to 
electrical students. 

The illustrations just given for Me- 
chanics will serve also as a stimulus and 
a bridge in teaching in the Materials 
Testing Laboratory, but here the bridge 
should be obvious, or if the course is 
g^ven concurrently with the course in 
Strength of Materials, the bridges will be 
built there. This course should familiar- 
ize the student with the common types 
of testing machines, and with methods 
of testing, increase his facility for read- 
ing data from graphs through making 
his own and give him a nodding acquaint- 
ance, at least, with ASTM standa^'d 
specifications, but that should not be the 
principal object of such a course. The 


first aim should be to translate deflnitions 
of such terms as Modulus of Elasticity, 
Proportional Limit, Ultimate Strength, 
etc., into well grounded concepts. No 
one can deal effectively with Words which 
he docs not understand. 

These are some of the devices for 
In'idging the gap between Mechanics and 
the professional courses. There are 
gaps between these courses and the pre- 
requisite courses in Mathematics and 
Physics that must also be bridged. Phys- 
ics, for instance, is a broad course of 
which mechanics is one division, elec- 
tricity another. What is the gap to be 
bridged here? I have heard instructors 
in Electrical Engineering express the 
wish that students come to them grounded 
thoroughly in the basic principles of 
electricity with less stress on what they 
consider the frills not essential to Elec- 
trical Engineering. Mechanics instruc- 
tors also would bo happier if a thorough 
knowledge of elementary principles were 
transferred to them. 

Need for Hybrid Instructors 

One of the best methods of achieving 
the latter result is an exchange of in- 
structors between the two departments 
who could then bring back to their de- 
partment the requirements, problems and 
points of view of the other one. Another 
is to have both these groups as well as 
instructors in the various branches of 
engineering participate in an Engineer- 
ing Problems course given in the Fresh- 
man year. Picked instructors from 
Mathematics could well be added to this 
group. Mathematics has many of the 
same opportunities to excite an interest 
in mechanics and engineering, as have 
been already discussed with regard to 
Mechanics and the Engineering courses. 
If Mathematics instructors could acquire 
the practical point of view of Mechanics, 
and Mechanics instructors an apprecia- 
tion of the value of rigid analysis, which 
is found in Mathematics, both would 
work most effectively in developing en- 
thusiasm for and understanding of the 
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various fields of engineering that arc so 
essential to effective training. 

But acquiring the facts of a course 
and even a knowledge of where they are 
applied in engineering is not the main 
goal in teaching analytical mechanics. 
More important is drill in methods of 
analysis, the direct application of the 
scientific method without which the 
graduate engineer is gravely handi- 
capped. 

All oC the terminology and fundamen- 
tal principles of any course in mechanics 
can be written on one sheet of foolscap 
paper and could be memorized in a week. 
A knowledge of their application to engi- 
neering could be obtained in another 
week. The rest of the semester is UKsed 
not in showing the student how they arc 
applied, but in training him in the best 
methods of doing this himself, in devel- 
oping his analytical ability. 

Professional Objectives 

III the November number of the douii- 
XAL OF Engineering EnrcATiON, under 
the title, ^^Education for Professional 
(Responsibility," Dean Hammond, as edi- 
tor, reports on an Interprofessional con- 
ference held at Buck Hill Falls, Pa., last 
April. He used the notes taken by Pro- 
fessors Teare and Smith of the Carnegi(» 
Institute of Technology. 

Pie reported that there was a remark- 
able agreement among all professional 
groups as to the chief objective of pro- 
fessional education. I quote his state- 
ment of this objective, . . . ‘‘The chief 
objective of professional education is the 
development of the power to acquire and 
use knowledge as eontrasted with the 
mere process of acquiring knowledge 
which the student has not used or tested 
for himself. . . . For an engineer, use of 
subject matter and skills should be pri- 
marily in solving problems. . . . The 
power to get answers and to put them to 
work in dealing with actual situations 
can be developed.” 

He quotes Professor Teare as dividing 
cases into instances from which general 


principles are deduced, and problems 
which are used to learn how to use the 
principles which have been clarified by 
the solution of instances. 

Now Mechanics is eminently adapted 
to do both of these things; first, instances 
to fix principles, and second, problems to 
apply them. Design the joists for the 
new home or the concrete floor for the 
new porch, or the shaft for a motor in- 
stallation, or a spring to carry a given 
load with a desired coefliciont. Check the 
design on equipment used about the 
campus or in the shops. 

The speaker on one occasion had an 
amusing experience with a class in 
Strength of Materials. After discuss- 
ing the theory of helical springs and 
noting that there were three variables 
with but two conditions for their solu- 
tion so that one had to be assumed before 
the others could be found, he offered a 
prize of a lollypop to the student who 
designed the most economical spring; 
i.e., the lightest one. VV^hen the prob- 
lems came in, he found that half the 
class had springs which though of various 
sizes had the same weight; and taxed the 
resources of the local candy store to fur- 
nish enough lollypops to satisfy the suf3- 
cessful designers. It was also of interest 
that some students tried a dozen different 
combinations in the effort to obtain the 
most economical spring. Further inves- 
tigation of the formula showed that for 
a given set of working stresses, the 
weight turned out to be a constant. 

The case system in law is used effec- 
tively to attain the objectives cited by 
Professor Teare; i.e., first to deduce the 
underlying principles of law and second 
to apply them to new situations. The 
solution of problems is the use of the 
case system in engineering. 

Eequisites of the Teacher 

Much emphasis has been placed here 
on how to bridge the gap in instruction 
im Mechanics. Instructors in other serv- 
ice courses will find similar means to 
attain these same objectives relative to 
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other courses for which theirs are pre- 
requisite. 

However wideawake an instructor may 
be, he must have time to think and plan 
in connection with his work. With the 
present large enrollments, there is a tend- 
ency to make classes too large and the 
number of teaching hours too many, and 
this results in the defeat of many good 
plans for effective teaching. Seeing a 
young teacher of English going home 
with a great armful of papers, her super- 
intendent said, “Remember Miss Blank, 
a rested teacher is worth any number of 
graded papers.” 

T have already stated- that an enthusi- 
astic student needs no prodding, but it 
takes an enthusiastic teacher to develop 
an enthusiastic student, and enthusiasm 
depends to some extent on physical 
energy and mental freshness. The 


teacher must have time for current read- 
ing, intercourse with his colleagues, for 
attending meetings and experimenting 
with or making gadgets to illustrate cur- 
rent classroom principles. Too many 
classes of too many students or a burden 
of detail or clerical work tends to defeat 
the best laid plans for effective teaching. 

The current issue of Civil Engineering 
(|uotcs Dean Finch of Columbia Univer- 
sity’s School of Engineering as saying 
that enrollment there must be reduced 
from a war-time high of 1100 and a pres- 
ent enrollment of 948 to 800 if the school 
is to make its best contribution to engi- 
neering education and American life. 
He continues by saying that the facili- 
ties of the school have been “taxed to the 
utmost” in response to a national emer- 
gency. Instructors so taxed will have 
little time to plan how to bridge the gap. 


Mid-Year Meeting of Engineering Drawing 

Division 


The meeting will be held January 19, 
20 and 21, 1950, headquarters at the Uni- 
versity of Illinois, Navy Pier, Chicago. 
Registration wdll start on Wednesday, 
January 18. Northwestern Technological 
Institute and Illinois Institute of Tech- 
nology will act as co-hosts with the Chi- 
cago Undergraduate Division of the 
University of Illinois in making all ar- 
rangements for the conference. 

The conference will open Thursday, 
January 19th with an inspection trip 
through Carnegic-Illinois Steel Co., leav- 
ing Navy Pier by bus at 9:00 A.M. This 
will be followed by a visit to the Illinois 
Institute of Technology in the afternoon. 
A meeting of the Executive Committee of 
the Drawing Division will be held Thurs- 
day evening. 

Friday morning at 9 :30 the gi'oup will 
leave Navy Pier to visit the Eugene 
Dietzgen Company and will be guests of 


the Dietzgen Company for lunch. In the 
ai’ternoon the group will visit the North- 
western Technological Institute followed 
by a conference with speakers from 
schools and industry. The Annual Mid- 
Year dinner will be held at University of 
Illinois, Navy Pier at 7:00 P.M. 

Saturday morning the second confer- 
ence will open at the University of Illi- 
nois, Navy Pier at 10 :00 A.M. Talks by 
a man from industry and two from the 
schools will be given. The meetings will 
be concluded by a luncheon served in the 
faculty dining room at the University of 
Illinois, Navy Pier. 

Transportation for both of the indus- 
trial trips will be furnished by the host 
schools. This should be a very worth- 
while and interesting conference and we 
urge all members of the Drawing Division 
and their friends in thef'A.S.E.E. to at- 
tend. 



A Note on the Method of Iteration 


By JOHN JO. BROCnC 
Washington Universitj, St. Louis^ Mo. 


The purpose of this brief note is to 
direct attention to the fact that the so- 
called method of iteration^* ^ for solving; 
ordinary algebraic or transcendental 
ocpiations is at its very best, ecpii valent 
to the Newton-Raphson method, and 
even then involves essentially a greater 
amount of calculation. Thus, there is 
no reason ever to use or teach tiie method 
of iteration. 

In the method of iteration we take the 
e(i nation, 

fix) = 0 


so that the iterative method will con- 
verge most rapidli/ for the function 

.r = h{x). 

Then 

■I'l = /i(.To) 


is the first improved approximation. 
Noting that 


X = g(x) = f{x) + X 

(in whatever manner g(x) is obtained), 
we have 


and write it in the form 
X = g{x). 


. - I I _ - ^ r j 

■* i-(7'(a:o) '“"^l -ff'Uo) 


(This may usually be done in more than 
one way.) Suppose .tq is an approxima- 
tion to the desired root. We form suc- 
ce.ssively the approximations, 

Xi = gixa), 

Xi = g{xi), etc. 

This sequence converges to the desired 
'root if |flf'(x)| < 1 in the neighborhood 
of the desired root.® The convergence 
is most rapid if (a:) = 0 in the neighbor- 
hood of the root. If we write, 

:r = (I — a)x + ax 

= (1 - a)j + ag(x) = h{x), 

by choosing a = ^ ■ we have, 

I “ g ix) 

h\xo) = (1 - a) + ag'ixo) = 0, 

*J. B. Scarborough, “Numerical Mathe- 
matical Analysis”, The Johns Hopkins Press, 
Baltimore, 1930, p. 184. 

* E. T. Whittaker and G. Robinson, “The 
(Calculus of Observations”, Blackic and Son, 
btd., London, 1924, p. 79-84. 

^ Scarborough, op. dt., p. 186. 


gjxo ) - .i-Q 
g'{xo)-i 


= Jo- 


fjxo) 

/'(.To)' 


which is e.xactly the approximation giver 
by the Newton-Raphson method. It is 
clear that the calculations involved in 
the Newton-Raphson procedure are es- 
sentially fewer in number. 

(k)ntinuing the iterative process with- 
out recalculating an imr)rovcd value of a 
is equivalent to continuing the Newton- 
Raphson method without recalculating 
the improved value of the derivative, 
for by the iterative method we have, 

Xn = h{Xl) 

1 4- 

g(Xl)-Xi _ _/(X|) 

/'(xo)’ 


while calculating an improved value of 

a, a = 77 — r, is equivalent to re- 

1 - g (xi) 

peating the Newton-Raphson procedure 
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with a new value of the derivative, i.c., 


X2 


x\ - 


f'ixi) 


The only time the iterative method 
might conceivably enjoy an advantage is 
in the case where we write 

X = gix) 

and it happens that ^'(xo) is small, and 
the first or second approximation is 
sufficiently accurate for the purpose at 
hand, and the calculations are very 
easily performed. In such a case it 
would not ever be necessary to calculate 
^'(xo). However, in the absence of the 
knowledge that | 9 '(xo)| is small one 
would be foolish simply to go ahead 
hoping for the best, and to obtain this 
knowledge involves calculating (/'(xo). 


Incidentally, with respect to the New- 
ton-Raphson Method, it may be pointed 
out that it is frequently of advantage in 
computing the first correction* to retain 
second order terms, i.e., to use 

/(xo) + 6x/'(xo) + ifix2/"(xo) = 0, 

rather than simply 

/(xo) + fix/'(xo) = 0, 

in obtaining 5x (where xi = xo + ^x). 
In the first stage of the process when the 
number of digits in the approximate root 
is small, solution of the quadratic may 
give a sufficiently better value for hx (as 
compared to the linear approximation, 

Sx = — i to warrant the additional 

S(x^)l 

labor. This is not generally true in later 
stages of the process. 


In the News 


Federal Security Administrator Oscar 
R. Ewing announced the creation of a new 
division in the Bureau of States Services, 
Public Health Service, to be known as the 
Division of Engineering Resources. At 
the same time, Mr. Ewing made public 
the appointment of M. Allen Pond, As- 
sistant Chief Sanitary Engineer of the 
Public Health Service, as chief of the new 
division. Surgeon General Leonard A. 
Scheele said the Division of Engineering 
Resources will centralize planning and 
development of current and proposed 
programs of the Public Health Service 
in the expanding field of sanitary engi- 
neering and environmental health. 


**These are some of the things that, I 
believe, industry expects from the engineer 
— achievement, orderly thinking, vision, 
and the ability to apply these great gifts 
to human, as well as technical, problems. 
If I could be permitted to make one sug- 
gestion to that engineer as he faces a 
career in American industry, it would be 
this : don’t be content to deliver just what 
is expected. Give industry more than it 
expects. You will then be rewarded by 
being given even more responsibility, and 
more problems, but these are the dynam- 
ics of true progress.” — ^Remarks in ad- 
dress of Charles E. Wilson, President of 
General Electric Company, at 125th Anni- 
versary of Rensselaer Polytechnic Insti- 
tute, Troy, N. Y., October 14, 1949. 



Division Forum 

Student-Faculty Evaluation Subcommittee of 
Division of Educational Methods 


This committee was established by the 
Educational Methods Division in April, 
1949. Its purpose is to review the vari- 
ous programs used by students to evalu- 
ate the eilectivcness of staif members as 
teachers. The committee will solicit fac- 
tual information and opinions regarding 
these programs from the persons who 
have been associated with them. 

It is not the purpose of the committee 
to promote evaluation systems and it has 
not begun its work with the premise that 
Miey are desirable. It is thought that 
comprehensive information on the sub- 
ject would be useful to all schools in 
deciding (1) whether or not an evalu- 
ation program is desirable and (2) what 
kind of a program would be most de- 
sirable. In the preliminary work of the 
committee there has been discovered 
strong sentiments both for and against 
faculty evaluation programs of all kinds. 
This certainly betrays considerable 
thought and discussion on the subject. 


The committee plans to sponsor a pro- 
gram at the national convention in Seattle 
next June. This program will encompass 
the entire field of faculty evaluation. In 
addition to a report on Student-Faculty 
Evaluation there will be one on Adminis- 
trator-Faculty Evaluation. Other phases 
of the program are currently being 
developed. 

The members of the committee are 
Harry W. Case, University of California; 
John W. Cell, North Carolina State Col- 
lege; Edwin H. Gaylord, Ohio Univer- 
sity; Pierre Honnell, Washington Uni- 
versity; George G. Lamb, Northwestern 
University; W. B. Shepperd, Pennsyl- 
vania State College; and Paul K. Hud- 
son, University of Illinois, Chairman. 

P. K. Hudson, Chairman 
of Subcommittee on 
S tudent-F acuity Evaluation 
Eric Walker, Chairman of 
Educational Methods Division 


ANNUAL MEETING 

UNIVERSITY OF WASHINGTON 
Seattle, Wash. June 19-23, 1950 
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Organization of the Pan American Union of 
Engineering Societies (UP ADI) and the First 
Pan American Engineering Congress 

By R. S. STEINBERG 
Chairman, United States "Delegation 
Dean of Engineering, University of Maryland 


The proliniiiiary meetings for the or- 
ganization of the Pan American Union of 
Engineering Societies (UPADI) was hold 
in Sao Panlo, Brazil, from July 9 to duly 
14, 1949, immediately following the Sixth 
Convention of USAI (Tlie Union of 
South American Engineering Societies) 
which was held on July 9. That evening, 
the formal closing of the USAI Conven- 
tion and the opening of the UPADI meet- 
ings took place at the Municipal Theatre 
in Sao Paulo at which each chief of dele- 
gation made an address. The i)residing 
officer was Dr. Clovis Pestana, Minister 
of Railroads and Public Works, who 
represented the President of Brazil. 

The presiding officer of the meetings 
for the organization of UPADI was En- 
gineer Alvaro de Souza Lima, President 
of the Engineering Institute of Sao 
Paulo. A Committee was appointed 
from the delegates of each of the coun- 
tries represented to consider the propos- 
als previously prepared for a Constitu- 
tion for UPADI. 

The formal opening of the First Pan 
American Engineering Congress took 
place on the evening of July 15 at the 
Municipal Theatre in Rio de Janeiro at 
which several chiefs of delegations were 
asked to deliver addresses. The sched- 
uled sessions of the Congress and its 
Commissions commenced the next day. 
At a meeting of the official delegates pi 
all the countries represented, the Consti- 
tution for UPADI was unanimously 


adopted. Of the 2‘J countries in the 
Western Hemisphere invited to the 
UPADI meetings and to the Congress, 
the following 17 sent delegat(*s: Argen- 
tina, Brazil, Canada, Chile, Colombia, 
Cuba, Dominican Republic, Ecuador, El 
Salvador, Guatemala, Mexico, Nica- 
ragua, Paraguay, Peru, United States, 
Uruguay and Venezuela. It was decided 
that when the national engineering socie- 
ties of 15 nations have accepted the 
UPADI Constitution, the organization 
would be considered formed, and that 
thereafter an organization meeting would 
be held in Havana, Cuba, provided that 
country had accepted membership in the 
organization. 

Throughout the discussions Tor the 
founding of UPADI, the United States 
delegation acted as observers and were 
available to advise and to express opin- 
ions regarding the probable attitude of 
the engineering profession in the United 
States with reference to each of the pro- 
visions of the proposed Constitution. 
The delegate from Cianada and those 
from Venezuela acted also as observers. 
It appeared that the national engineering 
society of Venezuela is prohibited by 
present law from joining any outside or- 
ganization such as UPADI ; consequently, 
that country is the only one in South 
America not a niember of USAI. Before 
the close of the Congreift, it became ap- 
parent that the Venezuelan delegates 
would recommend that the engineers of 
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their country join UP AD I if the Icj^al 
prohibition can be removed. 

The hope was expressed by all the as- 
sembled delegates that the United States 
engineers would find the Constitution of 
UP ADI aecej) table and that they would 
join that organization at an early date. 

It is estimated that the potential mem- 
bership of UPADI from its possible con- 
stituent organizations is 108,000 profes- 
sional engineers, consisting of about 12,- 
000 now in USAI, 90,000 represented by 
Engineers Joint Council, and 6000 in the 
other countries of the hemisphere, includ- 
ing Canada. The first Pan American 
Engineering (Congress, ofTicially author- 
ized and sponsored by the Government 
of Brazil, Avas attended by 800 engineers, 
officials, and guests, representing nearly 
all the countries of the Western 
Hemisphere. 

The program of the Congress was un- 
usually conipreheiisivc in scope and dealt 
with all the major branches of Engineer- 
ing. The ])residing officer Avas Engineer 
E. Satnrnino de Brito Filho who did an 
excellent job in what were, at times, dif- 
ficult situations. The oflicial languages 
of the Congress Avere English, French, 
Portuguese, and Spanish. Translations 
were made at meetings as needed and 
i-equestcd by the delegates. It is interest- 
ing to note that of the 3o0 papers pre- 
sented, more than a third Avere in Eng- 
lish, somewhat less than a third in Portu- 
guese, a smaller number in Spanish and 
only a few in French. 

Each paper presented to the Congress 
was, referred to one of nine Commissions 
dealing Avith the various branches of 
Engineering into which the Agenda were 
divided. These Commissions were as fol- 
lows: (1) Transportation and Communi- 
cations; (2) Construction; (3) Power; 
(4) Urban jind Rural Engineering ; (5) 
Sanitary Engineering; (6) Industrial 
Engineering ; ( 7 ) Mining Engineering 

and Geology; (8) Teaching of Engineer- 
ing; (9) Miscellaneous. 

The procedure of holding technical 


meetings in Brazil, which is typical of all 
Latin America, is entirely different from 
our OAvn and was new to most of our 
delegates. Each paper submitted to the 
Congress is referred to the appropriate 
Commission under which it belongs and 
a reporter is appointed to study it. The 
reporter presents his findings to the Com- 
mission, Avhich then takes one of three 
actions: (a) the paper is recommended 
to be printed in full in the proceedings 
of the Congress; (b) the paper is recom- 
mended to be i^rinted in abstract; or (c) 
the author is tlianked for his efforts. The 
Committee's recommendations are sub- 
mitted to a plenary session of the Con- 
gress, Avhich, in most cases, automatically 
accepts the report of the Commission. 

Other differences that might be noted 
betAveen our techni<*al meeting procedure 
and that in lirnzil are the wide authority 
of the presiding officer to accept or re- 
ject a motion, even if properly seconded; 
and the almost unlimited debate that is 
allowed, calling for much patience on the 
part of those in attendance. 

In closing this report, the Avriter wishes 
to express, on behalf of tlie United States 
delegation, its sincere appreciation of the 
unbounded courtesy and hospitality of its 
Brazilian hosts. Our delegates were en- 
riched and stimulated by this opportunity 
of working closely and associating with 
the engineers of the other American re- 
publics. 

Finally, the United States delegation 
unanimously recommends to Engineers 
Joint Council that it strongly urge its 
constituent organizations to study the 
proposed Constitution for UPADI and to 
take action to join that organization, 
Avhose purpose it is to unite with the other 
engineews of the Western Hemisphere in 
advancing the knowledge and the appli- 
cation of engineering techniques and to 
maintain that unity of professional 
understanding and action necessary to 
make effective the slogan of the First Pan 
American Engineering Congress, namely 
‘Engineering in the Service of Peace 



Minutes of Executive Board Meeting 


A meeting of the Executive Board of 
The American Society for Engineering 
Education was held on Thursday, October 
27, 1949, in the Hotel Muehlebach, Kan- 
sas City, Missouri. Those present were: 
Thorndike Saville, President, H. II. 
Armsby, F. M. Dawson, B. J. Robertson, 
F. E. Terman, J. S. Thompson, A. B. 
Bronwell, D. Daum, and J. I. Maitill 
(visitor). 

Report of the Secretary 

The Secretary reported that the official 
vote on the constitutional amendments 
was as follows: approved: 3151, disap- 
proved: 53, undecided: 18. In view of 
the fact that the amendments have previ- 
ously received the unanimous approval of 
the E.C.A.C., the E.C.R.C., and the Gen- 
eral Council, they have been officially 
ratified by the Society. 

The Secretary reported that the Mem- 
bership Committee, consisting of a state 
chairman for each of the 48 states, had 
been appointed and that the state com- 
mittees are being made up. 

Report of the Treasurer 

The Treasurer presented his report for 
the first quarter of this fiscal year show- 
ing that receipts from dues were some- 
what greater than those of the corre- 
sponding quarterly period last year, while 
the disbursements are approximately the 
same. This report indicates that the So- 
ciety finances will probably be in line 
with the budget. The Executive Board 
voted to approve the Treasurer's report 
and recommended that future budgets of 
the Society include an item for the annual 
audit rather than placing this in the con- 
tingency account. 

Report of the E,C,A,C, 

In conformance with the recommenda- 
tion of President Saville to assign each 


Committee to report to one of the Coun- 
cils, the Executive Board voted to assign 
the Committee on International Relations 
to report to the E.C.A.C. Vice President 
Terman suggested that this Committee 
might explore the possibilities of obtain- 
ing scholarships and fellowships for for- 
eign students and prepare an article on 
this subject for publication in an early 
issue of the Journal. 

The Executive Board requested that 
the E.C.A.C. continue its manpower stud- 
ies of the supply and demand of engi- 
neering college graduates on a basis simi- 
lar to studies conducted during the past 
few years. 

Vice President Terman discussed plans 
for the E.C.A.C. conferences at the an- 
nual meeting and suggested that since the 
employment situation for engineering 
college graduates will probably be acute, 
the E.C.A.C. might devote one of its con- 
ferences at the annual meeting to this 
question. 

Report of the E.C.R.C. 

Vice President Dawson indicated that 
copies of the 1949 “Directory and Review 
of Current Research,” complete with in- 
dex, are now available. 

He also reported that conference pro- 
grams at the Annual Meeting would be 
prepared by the E.C.R.C. Committees on 
Relations with Military Research Agen- 
cies, Relations with Kon-Military Re- 
search Agencies, and Relations with 
Industrial Research Agencies. 

Vice President Dawson reported that 
the proposal for the publication of a 
brochure which would present the reasons 
for emphasizing fundamental research in 
engineering colleges, as well as the bene- 
fits to be derived from such research pro- 
grams, had been widely ^accepted. Pub- 
lication of the brochure will be started 
in the near future. 
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Report of Vice President in Charge of 

Divisions and Committees 

Vice President Robertson reported that 
the chairmen of Divisions and Commit- 
tees have been asked to start working on 
tl)^ir programs for the annual meeting. 
As a first step, letters have been sent to 
the chairmen requesting that they inform 
the Secretary as to how many confer- 
ences, luncheons, and dinners they would 
like to have at the annual meeting. As 
soon as this information is received, a 
tentative schedule will be prepared. 

The Executive Board voted that as soon 
as the names of the conference speakers 
have been received, the Secretary should 
send each speaker, free of charge, a copy 
of the booklet prepared by the Commit- 
tee on Relations with Industry entitled 
“Speaking Can Be Easy.” 

Vice President Robertson moved and 
the Executive Board approved that the 
Report of the Interim Committee on 
Young Engineering Teachers be sent to 
all deans of engineering colleges, with a 
letter recommending that the deans urge 
their younger faculty members to partici- 
pate in activities of the Society through 
the Section meetings and the annual meet-' 
ing of the Society. 

Vice President Robertson pointed out 
that a number of Divisions and Commit- 
tees of the Society have their own publi- 
('utions. These provide an outlet for the 
more highly technical papers which would 
not be of interest to the A.S.E.E. mem- 
bership as a whole and therefore would 
not be published in the Journal. These 
publications have been placed on a self- 
sustaining basis by revenue received from 
company advertising or sale of subscrip- 
tions to Division or Committee members. 
The Board felt that these publications 
were serving a useful purpose and should 
be encouraged, but pointed out that the 
Journal of Engineering Education 
should have first priority on the publica- 
tion of papers presented at Society meet- 
ings. 


Summer Schools 

Vice President Robertson reported that 
it has been the practice of the Society in 
the past to sponsor only one summer 
school each year. The question was 
raised as to whether or not the Society 
could provide a greater service by spon- 
soring several summer schools each year, 
assuming that each summer school would 
be placed on a self-financing basis. This 
would make it possible for each curricu- 
lar group to hold a summer school every 
three or four years, rather than every 
ten or twelve years as has been the prac- 
tice in the past. The Executive Board 
expressed approval of the multiple sum- 
mer school plan. 

The suggestion was made that consid- 
eration be given to setting up one or two 
summer schools devoted to the teaching 
of physics to engineering students. This 
possibility will be explored by Vice 
J^rcsident Robertson and the Secretary. 
Additional suggestions for summer 
schools are reported in the minutes of the 
General Council meeting. 

Report of Vice President in Charge of 

Sections and Branches 

Vice President Armsby reported that 
a meeting of the Committee on Sections 
and Branches was held on October 27 at 
which preliminary plans were made for 
preparation of the proposed Sections 
manual. The Committee hopes to have 
this manual completed by the June meet- 
ing. 

He also presented a recommendation of 
the Committee of Young Engineering 
Teachers asking that the Sections consider 
the “development of the young engineer” 
as a possible theme for their Section 
meetings. This report will be submitted 
to the Section chairmen. 

Point IV 

Vice President Armsby reported on his 
liaison activities to cooperate with the 
government on matters relating to the 
Point Four program, which is a long- 
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range program designed to help the back- 
ward countries of the world in developing 
their own economies. This program is 
still in the planning stage. Vice Presi- 
dent Armsby reported that Mr. Green, 
of the Department of Commerce, who is 
in charge of the technical planning of 
this program, hopes that the Society will 
be sufficiently interested in the possibili- 
ties of this plan to appoint a committee 
which would draw up an outline showing 
what the engineering colleges might do 
to assist in the program. The Board 
voted to defer appointment of a commit- 
tee until the proposed conmiittoe on re- 
lations with government is established. 

})ate& of 1951 Meeting 

The Secretary reported that the 
A.S.M.E. and A.S.T.M. are holding their 
annual meetings in 1951 dui'ing the week 
of June 18 to 22 and that the A.l.E.E. is 
holding its meeting during the week of 
June 25 to 29. Since these are the only 
two weeks available for the 1951 annual 
meeting of the A.S.E.E., it appears in- 
evitable that a conflict will occur. Since 
the dates of our 1950 meeting conflict 
with the summer meeting of the A.S.M.E., 
it was felt advisable not to conflict with 
their summer meeting in 1951. For this 
reason, the dates of June 25 to 29, ns 
suggested by Michigan State College, 
were oflicially approved. 

The Secretary of the A.S.E.E. lias at- 
tempted to arrange a confcrenc(^ with the 
secretaries of the A.S.M.E., A.I.E.E., and 
A.S.T.M. to discuss the possibilities of 
scheduling meetings in June so a.s to avoid 
conflict in the future. The three societies 
have all expressed willingness to meet 
and di.scu.ss this problem, and a confer- 
ence on this subject will be arranged 
during the coming year. 

Publication of Papers of Graduate Stud- 
ies Division 

The Division of Graduate Studies re- 
quested permission to publish in bookB;t 


form papers presented at its conference 
on cooperative graduate level education 
between industry, colleges, and the gov- 
ernment. According to the' proposal, 
the cost of typing w'ould be handled by 
Brooklyn Polytechnic Institute, and the 
cost of reproducing would be borne By 
the Society. The Executive Board felt 
that it would be inadvisable for the So- 
ciety to start a precedent of publishing 
in booklet form the papers of Divisions, 
Committees, and Sections, and therefore 
voted not to make a siiecial appropriation 
for the project. However, it was pointed 
out that the Division of Graduate Stmlies 
would be eligible to receive linancial as- 
sistance from the usual budgetary allot- 
ment to Divisions and (^)!nmittees. 

Student Chapters 

President Saville reported that many 
of the founder engineering societies have 
expressed concern ov(U’ t\m efforts of 
other organizations to institute competing 
student chapters in engineering colleges. 
A new “Inter-Societies Conference on 
Engineering Student Braiu'hes’' has been 
formed to study this set of general prin- 
ciples problem. The Society has been 
invited to be represented on this Confer- 
ence. 

The following additional items consid- 
ered in the Executive Board meeting are 
reported in th(i minutes of the General 
Council : 

1. Reorganization of Committees 

2. Proposal for A.S.E.E. fellowships 

3. Study of financing of higher educa- 

tion 

4. Inter-relationshi])S between sub- 

groups of A.S.E.E. and other or- 
ganizations 

5. Proposal of Visual Aids Subcom- 

mittee 

C. Duties of Secretary and Treasurer 

Respectfully submitted, 

Arthur B.^Bronwell, 
Secretary 



Minutes of General Council Meeting 


A meetiiifr of the Oenonil Council of 
The American Society for Engineering 
Education was held on Eriday, October 
28, 1949, in the Hotel Muolilebach, Kan- 
sas City, Missouri. Those present were: 

Thorndike Saville, Ib*e.sident . 

H. H. Arnisby, Vice President 
F. M. Dawson, Vice TVesident 
(E.C.R.C.) 

B. J. Robertson, Vice President 
F. E. Terinan, Vice President 
(E.C.A.C.) 

J. S. Thompson, Treasurer 

A. B. Bronwell, Secretary 

1). 1. Damn, Oflicc Secretary 
TI. P. Adams, Technical Institute Di- 
vision (representing K. Ja. Holder- 
man) 

H. W. Barlow, Aeronautical Division 
H. J. Barre, Agricultural Engineering 
Division 

L. R. Blakeslee, Architectural Engi- 
neering Division 

H. R. Beatty, Evening Engineering 
Education Division 
(J. A. Brown, Michigan Section 

M. E. Farris, Southwestern Section 
(’. J. Freund, Past I’resident 

B. P. Hoelscher, Engineering Drawing 
Division 

H. K. Justice, Mathematics Division 
R. D. Landon, Ohio Section 
J. r. Mattill, Secretary, E.C.R.C. 
(visitor) 

E. B. McKee, New England Section 
M. B. Robinson, Cooperative Engineer- 
ing Education Div. 

F. L. Schwartz, Mechanical Engineer- 
ing Division 

J. E. Thornton, Social-Humanistic Di- 
vision 

J. K. Walkup, Industrial Engineering 
Division 


IC. F. Wendt, Mineral Engineering Di- 
vi.sion (representing G. J. Barker) 

R. Z. Williams, Missouri Seclion 

llcorfjanization of aS'oc/c/// Committees 

President Savillc briefly discussed the 
reorganization of Society Committees 
whereby each Committee is assigned to 
report to one of the Coumdls and certain 
(Committees which have discharged their 
responsibilities have been discontinued. 
He pointed out that the Society through 
its Councils, Divisions, and Committees 
had numerous relationships with the gov- 
ernment which, up to the present time, 
have not been coordinated. He there- 
fore recommended that a COrnmittee on 
Relations with Government be established 
in the Society to serve as a coordinating 
committee. All activities of the Society 
relating to the government would then be 
cleared through this Committee before 
official action is taken. The Council 
voted to authorize such a Committee. 

Acting upon the recommendation of 
I he Executive Board, the General Coun- 
cil voted to discontinue the following 
Committees. In each case, the Past- 
Chairman of the Committee approved 
discontinuance of the (Committee's activi- 
ties: (1) Professional Development, (2) 
Teaching Manual, (3) Functions of the 
Vice Presidents, (4) Undergraduate Cur- 
ricula. 

As a further step in the reorganization 
of Society activities, President Saville 
reported that the Executive Board had 
recommended transferring the Committee 
on Selection and Guidance and the Com- 
mittee on International Relations to the 
E.C.A.C. These recommendations were 
approved by the General Council. 

• Vice President Dawson reported that, 
at the suggestion of the Plxccutive Board, 
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a representative of the E.C.R.C. would 
be appointed to correlate the graduate 
activities of the E.C.R.C. with those of 
the Division of Graduate Studies of the 
Society. 

The suggestion was made that the Tech- 
nical Institute Division and the Junior 
Colleges Committee of the Society have 
a great deal of common interest in their 
programs and activities and that they 
might be interested in consolidating to 
form a single Division. Professor 
Adams, Chairman of the Technical Insti- 
tute Division, explained that the Techni- 
cal Institute Division has recently been 
reorganized and that it was confining its 
attention entirely to the fui-therance of 
the technical institute type of education 
as defined by the E.C.P.D. For this rea- 
son, he felt that the merger would be in- 
advisable. The matter was referred to 
the Technical Institute Division and the 
Junior Colleges Committtce for their con- 
sideration. 

A.S.E.E. Fellowships 

A proposal submitted by H. 0. Croft, 
Chairman of the Committee on Interna- 
tional Relations, to establish a program 
of international fellowships under the 
sponsorship of the A.S.E.E. was dis- 
cussed. According to this ])lan, each 
university would set aside one or two 
scholarships or fellowships for interna- 
tional students. Also, funds might be 
obtained through U.N.E.S.C.O. or the 
Committee on Educational Reconstruc- 
tion of the U. S. National Commission. 
The plan would be publicized through 
U.N.E.S.C.O. and their assistance would 
be solicited in preparing lists of eligible 
graduate students. The lists would be 
sent to the deans of engineering colleges 
and the official appointments would be 
made by the various colleges. Acting 
upon the recommendation of the Execu- 
tive Board, the General Council voted to 
approve the plan in principle, subject to 
further improvement in the terminology 
and mechanics of the plan by the Com- 
mittee on International Relations, and 


subject to subsequent approval by the 
Executive Board at its meeting in the 
Spring of 1950. 

Committee Reports ^ 

1. Interim Committee for Young 
Engineering Teachers 

Professor Schwartz, Chairman of the 
Interim Committee, discussed the written 
report of his Committee. He stated that 
the Committee is planning to hold one or 
two conferences for young engineering 
teachers at the annual meeting in Seattle, 
and the formal organization of a perma- 
nent Society committee will take place at 
that time. According to the recommenda- 
tions of the Interim Committee, members 
of the Committee must be under 35 years 
of age and hold a rank lower than that of 
associate professor. Professor Schwartz 
suggested that his Committee could work 
most effectively through the Sections and 
Branches, and urged that those groups 
offer programs of special interest to 
younger faculty members and encourage 
the participation of younger members in 
their programs. It was suggested that 
Professor Schwartz write to the deans of 
engineering colleges in the West Coast 
area urging that they send some of their 
younger faculty members to the annual 
meeting. It was also pointed out that 
summer school activities of the Society 
should be planned so as to attract younger 
faculty members. 

2. Visual Aids Subcommittee of Educa- 
tional Methods Division 

The written report of the Subcommit- 
tee on Visual Aids was discussed. This 
provided for a plan of accreditation of 
visual aids by committees chosen in each 
of the various curricula areas. The cost 
of accreditation would be sustained by 
participating companies, and a list of ac- 
credited visual aids would be published 
in booklet form for distribution to the 
engineering colleges. 

Acting upon the recommendation of the 
Executive Board, the General Council 
voted to endorse the plan, subject to the 
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following conditions: (a) Because of 
legal connotations, the words ^^accredit- 
ing” or “approving” or similar terms 
should be avoided, although the Commit- 
tee’s plan to list the various visual aids 
which are useful in engineering instruc- 
tion was approved, (b) The Committee 
was authorized to solicit funds from in- 
dustry, provided that no expenditures 
shall be made from the fund until a suffi- 
cient amount has been raised to assure 
accomplishment of the initial objectives 
lor which the funds were solicited, (c) 
The funds are to be deposited in a spe- 
cial account set up under the control of 
the Secretary and Treasurer of the So- 
ciety. The plan of disbursements is to 
be approved by the Executive Board. 

3. Steering Committee on Improvement 
of Teaching 

The written report of the Steering 
Committee on Improvement of Teaching 
was discussed. The Secretary reported 
that a highly succes.sfiil meeting of the 
Steering Committee was held in Pitts- 
burgh on October If) and that the ob- 
jectives of the Committee have been 
fairly well defined. B. J. Teare, Chair- 
man of the Steering Committee, will send 
to President Saville a list of persons who 
have been recommended by the Steering 
Committee to be added to the (-ommittee 
on Improvement of Teaching. 

4. Enrollment Statistics Committee 

Vice President Arnisby reported that 
forms for the collection of the enrollment 
statistics have been mailed to the deans 
of the engineering colleges. The U. S. 
Office of Education will collect and tabu- 
late the statistics from all schools offer- 
ing B. S. degrees in engineering listed on 
the U. S. Office of Education Ust, but the 
Society will publish detailed figures only 
on E.C.P.D. accredited schools, and totals 
for all others included in the U. S. Office 
of Education list. It was voted that the 
enrollment statistics be printed annually 
in the Yearbook issue of the Journal, 
and that reprints of the statistics are to 
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be included as a part of the bound Pro- 
ceedings for each year. 

5. Teaching Manual 

The Secretary announced that the teach- 
ing manual had been completed and was 
now in the hands of the printer. Pro- 
fessor Morris, author of the manual, will 
complete publication arrangements. 

6. Speakers Manual 

The Secretary annouTiccd that the 
speakers manual entitled “Speaking Can 
Be Easy,” prepared by the Committee on 
Relations with Industry, has been en- 
dorsed by the E.C.P.D. and a plan of 
distribution will be worked out in cooper- 
ation with the E.C.P.D. and the Commit- 
tee on Relations with Industry. 

7. Constitutional Amendments 

The Secretary announced that the con- 
stitutional amendments have been ratified 
by vote of the general membership, as 
reported in the minutes of the Executive 
Board meeting. 

8. Division Status for Relations with 
Industry 

President Saville announced that the 
Committee on Relations with Industry 
had now obtained full Division status, in 
view of the recent ratification of the con- 
stitutional amendments and in accord- 
ance with the action of the General Coun- 
cil at its meeting on June 20, 1949. 

9. Census Committee 

President Saville called the Council’s 
attention to the written report of Vice 
President Armsby as Chairman of the 
temporary Census Committee of the So- 
ciety to collaborate with the Bureau of 
the Census in the recommendation of ad- 
ditional classifications of engineers to be 
used in census tabulations. Vice Presi- 
dent Armsby stated that the recommen- 
dations of the Committee have been ap- 
proved and will be put into effect. 
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Yearbook; 

The Secretary reported that tlie new 
format for the Yearbook, adopted by the 
Executive Board, would result in a sav- 
ings of $700 annually on future issues. 
During the coining year, this savings will 
be offset by the increased cost of setting 
new type, since previous issues of the 
Yearbook have been printed from stand- 
ing type. ' 

Financing of Higher Education 

President Saville reported that a sub- 
stantial grant has been received by the 
Association of American Universities 
from the Rockefeller roundation and the 
Carnegie Corporation to conduct an in- 
vestigation of financing higher education. 
President Saville has contacted Dr. Mil- 
lett, Director of the jiroject, to investi- 
gate the possibility of A.S.E.E. partici- 
pation in this project. Dr. Millett 
expressed interest in the possibility of 
having the A.S.K.K. conduct a survey of 
the costs of engineering education. 
Since plans for this project may crystal- 
lize in the near future, the Ceneral 
Council voted to authorize the Executive 
Board to collaborate with the Commis- 
sion of the Association of American 
Universities and enter into a contract to 
carry on a study of the costs of engineer- 
ing education if this action is deemed 
desirable by the Executive Board. In 
the event that this project is undertaken, 
it will be assigned to the E.C.A.C. 

Revision in Nominating Procedure 

The following procedure for the nomi- 
nation of officers of the Society was ap- 
proved by the General Council: (a) 
nomination ballots will be published in 
the December and January issues of the 
Journal, with prominently displayed 
notice to members of the Society; (b) 
two informal ballots by letter will be 
taken by the Nominating Committee in 
March or April; (c) the Nominating 
Committee will meet on Monday aftetr- 
noon at the Annual Meeting for the pur- 
pose of making final nominations; (d) 


the report of the Nominating Committee 
Avill be presented and election of officers 
will be held at the \V(»dnesday morning 
General Session. ' 

Annual Meeting 

President Saville announced the plan 
of events for the Annual Meeting, which 
includes general sessions on Wednesday 
morning and Wednesday afternoon only, 
Avith a report on Society activities, the 
election of officers, and two addresses 
taking place at the geiiei’al session on 
Wednesday morning. The E.(^.K.C. and 
E.C.A.C. will hold general conl'erences on 
Tuesday and Tliiirsday mornings, respec- 
tively, concurrently with non-conflicting 
conferences of Divisions and Committees. 

The Secretary reported that at the 
Rensselaer annual meeting, abstracts of 
papers w'ere mimeographed and mad(‘ 
available at the door of ea(*h conference 
session prior to the meeting. This in- 
volved a considerable amount of work 
and a moderate expense*. The question 
was raised as to whether or not the bene- 
fits derived warranted a continuance of 
this procedure. The (Jouncil agreed 
that this matter should be left to the dis- 
cretion of the Divisions and (;ominittecs. 
If they wish to have copies of papers or 
abstracts available at the annual meet- 
ing, they will cither request the authors 
to prepare these or make their own ai*- 
rangements for the reproduction. 

Additional suggestions were made re- 
garding details in the condiu't of annual 
meetings. These will be refei-red to the 
host institution. 

Summer Schools 

The Secretary reported that tentative 
proposals have been received for a sum- 
mer school in mechanics at Iowa State 
College and a summer school in the so- 
cial-humanistic field. Itn^has also been 
suggested that summer schools be held on 
the teaching of engineering physics and 
English. The General Council voted to 
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iiuthorizti the Executive Board to approve 
such suimncr schools as it dooms advisable. 

The Council also voted that the Vice 
President in charge of Divisions and 
Committees undertake to organize a group 
to study the entire Summer School pro- 

Dutif's of the Serretarff and Treasurer 

Since the duties of the Secretary and 
Treasurer are not explicitly stated in the 
(Constitution and By-Laws of the Society, 
the General Council, acting upon the rec- 
ommendation of the Executive Board, 
authoriz(*d the continuance of the follow- 
ing procedures which have been in elTect 
in the operation of the Society: (a) The 
Ex(^cutive Board has linal authority over 
all budgets, authorization of disburse- 
ments, investments, and other financial 
matters of the Society, (b) The Treas- 
urer examines all nionthly bank state- 
ments and the final audit, and is official 
advisor to the Executive lioard in ail 
financial jnatters. (c) ^’he Secretary i‘e- 
ceives, disburs(*s, and accounts for all 
funds of the Society; is responsible for 
all properties, including securities; sub- 
mits (luarterly financial statements to th<* 
Executive Board; and is responsible for 
having tla^ books audited annually. (<l) 
All checks and vouchers shall be co-signed 
by the Secretary and Treasurer of the 
Societj’. In the event of the absence or 
incapacity of the Secretary, the Assistant 
Secretary is authorized to co-sign checks 
and vouchers; in the event of the absence 
or incapacity of the Treasurer, the Presi- 
dent is authorized to co-sign checks and 
vouchers. The Treasurer, Secretary, and 
those employees Avho liandle funds .shall 
be bonded at the expense of the Society. 

The General Council requested that 
these procedures be referred to the Com- 
mittee on Constitution and By-Laws for 
possible inclusion in future constitutional 
revisions. 

It was also voted that Mrs. Dorothy 
Daum be appointed Assistant Secretary 
of the Society, such appointment to be on 
an annual ba.sis. 


Inter-relationships between subgroups of 

the A.S.E.E. atd other organizations 

In view of the increasing inter-rela- 
tionships between subgroups of the 
A.S.E.E. and other * organizations, the 
General Council, acting .upon the recom- 
mendation of the 'Executive Board, voted 
that any cooperative undertaking between 
individuals or subgroups of the Society 
and other organizations should first re- 
ceive the approval of the Executive Board. 
The Vice Presidents were requested to 
(‘.all this ruling to the attention of the 
various Society groups. This matter will 
be referred to the (Committee on Consti- 
tution and By-Laws. 

(Unification of the Profession 

As the A.S.E.E. representative, to the 
coinmillee of the Engineers' Joint Coun- 
cil working on unity in the engiiu»ering 
profession. President .Saville reported 
that two tentative plans have been pro- 
posed: (1) To modify the constitution of 
the N.S.P.E. whereby registration will 
not be required for membership, and au- 
thorize this organization to represent the 
engineering profession in matters relat- 
ing to government or the engineering pro- 
fe.ssioii as a whole. (2) To adoj^t a 
federated society plan, perhaps by ex- 
panding the E.J.C’., to .serve as an or- 
ganization to unify the engineering pro- 
fession. 

President Saville reported that a sub- 
committee has been appoint(*d to study 
this problem and make recommendations. 
This Committee will meet in January, and 
the Executive Board and General Coun- 
cil will be kept informed of develop- 
ments. 

Interpretation of Dues Rates 

Acting upon the recommendation of the 
Executive Board, the General Council 
voted that members of the Society will 
qualify under the $5.«')0 and $6.00 dues 
status as listed in the Constitution and 
py-Laws only when their full-time serv- 
ices are related to the activities of edu- 
cational institutions. 
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Li^e Memberships 

The General Council voted that life 
membership should be granted to the fol- 
lowing applicants, and the Secretary was 
instructed to notify these applicants of 
this action: Frederic Bass, J. L. Beaver, 
W. K. Bryans, A. M. Buck, Edwin F. 
Church, Jr., L. E. Conrad, T. T. Eyre, 


O. J. Ferguson, A. R. Keller, H. N. Len- 
dall, F. W. Owens, John C. Parker, Har- 
old Pender, John C. Penn, B. F. Raber, 

P. K. Slaymaker. « 

Respectfully submitted, 

Arthur B. Bronwelu, 
Secretary 


Section Meetings 


Section 

I. oration of Meeting 

Dates 

Chairman of Section 

Allegheny 

Bucknell Tniversity 

April 14 & 15, 
1950 

13. M. Griffith, 
Bucknell University 

lllinois-Indiana 

Purdue University 

May 13, 1950 

D. S. Clark, 

Purdue University 

.Middle Atlantic 

Lehigh University 

May 13, 1950 

C. H. Willis, 
Princeton University 

National Capital Area 

Washington, D. C. 

Oct. 4, 1949 

11. H. Arinsbj^, 

U. S. Office of 
Education 

New England 

Yale University 

Oct. 8, 1949 

C. E. Tucker, 
Massachusetts 
Institute of 
Technology 

North Midwest 

University of Iowa 

Nov. 3, 4, and 

5, 1949 

C. J. Posey, 
University of Iowa 

Pacific Northwest 

University of Idaho 

1951 

A. S. Janssen, 
University of Idaho 

Pacific Southwest 

Stanford University 

Dec. 28 & 29, 
1949 

R. J. Smith, 

San Jose State 
College 

Southeastern 

Virginia Polytechnic 
Institute 

April 20, 21, 

& 22, 1950 

H. G. Haynes, 

The Citadel 

Southwestern 

Texas A. & M. College 

April, 1950 

W. H. Carson, 
Oklahoma University 

Upper New York 

University of 

Buffalo 

Fall, 1950 

F. H. Thomas, 
Univirsity of Buffalo 



Candid Comments 


HOW TO WRITE A DIFFICULT 
LETTER 

Dean 

The University of 

College of Engineering 

Dear Dean : 

Since I received your letter of May 8, 
I have been considering carefully your 
request respecting the recommendation 
of Mr. Blank. This letter is, therefore, 
not the ordinary type of recommendation 
but a sincere, definite, statement of iacts 
regarding Mr. Blank who will receive his 
Master’s Degree in Sanitary Engineering 
in June of this year. 

I have known Mr. Blank since 1937 at 
which time he entered as a beginning stu- 
dent in engineering. 1 wish to be clear 
in that I am not recommending him as a 
top student scholastically but in all of the 
years of my teaching experience I have 
not found a young man who has done 
better under adverse conditions. He 
was greatly handicapped by having to 
earn a greater part of his expenses while 
in college and although he managed to 
get through it was not with a very good 
grade-point average. About a year be- 
fore he was to be graduated, he was 
called to service as a private in the Na- 
tional Guard. He served all during the 
war and was discharged as a first lieu- 
tenant having been awarded the Silver 
Star, Purple Heart, and four or five unit 
citations. Since he returned to the Uni- 
versity, the second semester 1945-46, his 
scholastic average has improved consid- 
erably and he has shown that he is 
capable of doing good work. 

Now the real reason I am recommend- 
ing him to you so strongly is that he took 


hold of a tough situation here in teach- 
ing surveying and also in assisting with 
other courses, and he did a reasonably 
good job. He is tall, well built, and is a 
good, though quiet, speaker. A year and 
a half ago he represented the University 
at a state honor meeting for engineering 
students and gave by far the best talk 
to the group. During the last two years 
he has been assisting in various capaci- 
ties in teaching and in student activities. 
My only complaint about him is that he 
is somewhat retiring and does not give 
the appearance at first of being very 
keen and alert. However, this soon wears 
off because he is always on the job. If 
you are looking for a man in civil engi- 
neering who could teach sanitary engi- 
neering and practically any other subject 
in the curriculum of a more elementary 
type, I do not believe that you could do 
better than to suggest to the Department 
of Civil Engineering that they look seri- 
ously into the qualifications of Mr. Blank. 

One of the things in his favor is that his 
wife is a Very nice woman, they have three 
children, and they both can hold their 
own in any social gathering. If you are 
looking for a brilliant research investiga- 
tor, then I would not recommend Mr. 
Blank; but if you are looking for some- 
one who is a good teacher and who would 
have the respect of his students at all 
times, then he is as good as you will get. 
His broad experience on construction 
projects would be of help in any capacity. 
Although he is g^etting his Master’s De- 
gree in Sanitary Engineering, he has 
been broadly trained in all branches of 
the work in Civil Engineering. 

Very truly yours, 

Dean 
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New Members 


Aird, 0. (’FiiKTON, Assistant Professor of 
Geology, Michigan College of Mining and 
Teclniology, Houghton, Mich. E. Tj. 
Wood, G. W. Swenson. 

Albritton, Jack II., Technical Instructor, 
Vocational Dept., University of Houston, 
Houston, Texas. W. B. Lowe, W. T. 
Kittingor. 

Artley, John L., Assistant Professor of 
Electrical Engineering, University of 
Arkansas, Fayetteville, Ark. W. B. 
Stelzner, G. F. Branigan. 

Barber, Carl S., Instructor in Technical 
Drawing, Illinois Institute of Technology, 
Chicago, 111. IT. C. Spencer, T. L. Hill. 

Beatty, John M., Associate Professor of 
Structurjil Engineering, Bensselaer Poly- 
technic Institute, Troy, N. Y. E. J. Kil- 
caw’ley, J. S. Kinney. 

Belanger, Eobeut N., Instructor in Elec- 
trical Engineering, Michigan College of 
M. and T., Houghton, Mich. G. W. 
Swenson, V. O. York. 

Biggs, John M., Assistant Professor of 
Civil Engineering, Massachusetts Insti- 
tute of Technology, Cambridge, Mass. 
M. J. Holley, Jr., IT. J. Shea. 

Bird, George T., Assistant Professor of 
Electrical Engineering, University of 
Houston, Houston, Tex. W. T. Kittinger, 
W. B. Lowe. 

Blakely, Matthew L., Assistant Professor 
of Civil Engineering, University of Con- 
necticut, Storrs, Conn. K. C. Tippy, F. 
L. Castleinan, Jr. 

Bodger, W. Kenneth, Associate Professor 
of Mechanical Engineering, Case Institute 
of Technology, Cleveland, Ohio. W. E. 
Niidd, O. M. Stone. 

Bokenkamb, Harry J., Instructor in Gen- 
eral Engineering Drawing, University of 
Illinois, Champaign, Illinois. S. G. Hall, 
R. P. Hoelschcr. 

Bolton, John IT., Bulletin Editor, Engi- 
neering Experiment Station, Iowa State 
College, Ames, Iowa. F. Kerekes, G. R. 
Town. 

Brunken, Carrol O., Instructor in Civil 
Engineering, University of Nebraska, 
Lincoln, Neb. G. C. Ernst, B. M. Green. 


JJiJGiiANAN, Walter 1)., Assistant Professor 
of Drawing, University of Tennessee, 
Knoxville, Tenii. A. 6. Webb, A. B. 
Wood. 

Buckley, Elery F., Instructor in Electrical 
Engineering, Massachusetts Institute of 
Technology, Cambridge, Mass. C. E. 
Tucker, T. S. Gray. 

Bullock, Rex G., Instructor in Engineering, 
University of ITonstoii, Houston, Tex. W. 
T. Kittinger, W. B. Lowe. 

Butler, Stanley S.,« Instructor in General 
Engineering, University of Southern 
California, Tjos Angeles, Calif. P. IT. 
McGanhey, R. C. Brinker. 

Calhoun, John C., Associate Professor of 
Civil Engineering, University of Houston, 
Houston, Tex. W. T. Kittinger, W. B. 
Lowe. 

Carpenter, James H., Manager, Engineer- 
ing Training, Carrier Corporation, Syra- 
cuse, N. V. L. Mitchell, J. A. King. 

Castellanos, Leo J., Assistant Professor 
of Mechanical Engineering, University of 
TIonston, Ifouston, Tex. W. B. Lowe, W. 
T. Kittinger. 

Chambers, Carleton A., Assistant Pro- 
fessor of General Engineering, Univer- 
sity of Southern California, Los Angeles, 
(^alif. P. II. McGauhey, R. C. Brinker. 

(Jo WELL, Smith E., Instructor in Physics, 
South Dakota School of Mines and Tech- 
nology, Rapid City, South Dakota. R. IT. 
Cook, E. E. Clark. 

Co WIN, John W., Assistant Professor of 
C^hemistry, Michigan College of Mining 
and Technology, Houghton, Mich. IT. L. 
Coles, R. F. Makens. 

Crump, Joseph R., Assistant Professor of 
Chemical Engineering, University of 
Houston, Houston, Tex. W. T. Kittinger, 
W. B. Lowe. 

CuDD, Jack B., Technical Instructor, Voca- 
tional Dept., University of Houston, 
Houston, Tex. W. T. Kittinger, W. B. 
LoAve. 

Dillard, Joseph K., Instructor in Electrical 
Engineering, Massachusetts Institute of 
Technology, Cambridge, Mass. C. E. 
Tucker, K. L. Wildes. 
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Dobrovolny, Jkkky S., Instructor in Gen- 
eral Engineering Drawing, University of 
Illinois, IJrbana, 111. E. D. Ebert, C. H. 
Springer. 

Drought, Arthur B., Assistant Professor 
of Electrical Engineering, Marquette 
“University, Milwaukee, Wis. .1. V. 11. 
Douglas, W. D. Bliss. 

Dunn, John W., Associate Professor of 
Engineering, University of Wichita, 
Wichita, Kansas. K. Rozak, M. H. 
Snyder. 

Duran, Skrvf:t A., Assistant Professor of 
Physical Metallurgy, State College of 
Washington, Pullman, Wash. E. G. 
Ericson, R. D. Tfarbour. 

Kathkrton, Laurp^l J., Instructor in Phys- 
ics, South Dakota School of Mines and 
Technology, Rapid City, South Dakota. 
R. IT. Cook, E. E. Clark. 

I'](’KMAN, Donald P., Teaching Ecllow, Me- 
chanics and Materials, Cornell University, 
Ithaca, N. Y. D. E. Guilder, Hf (1 
Perkins. 

Klrod, John T., Professor of Industrial 
Engineering, University of Houston, 
rioustoii, Tex. W. B. Lowe, W. T. Kit 
tinger. 

Kstileman, Silas K., Associate Professor 
of Industrial Engineering, TTniversity of 
I'^lorida, Gainesville, Fla. II. E. Schweyer, 
N. C. ICbaugh. 

Everett, Howard C., Instructor in Civil 
Engineering, University of Houston, 
Houston, Tex. W. T. Kittinger, W. 15. 
TiOwc. 

Eve, John I)., Lecturer in Civil Engineer 
ing, University of Southern California, 
Tjos Angeles, Calif. P. H. McGaiihey, 
R. C. Brinker. 

Fayrum, Richard A., Project Eiigiiii'er, 
N.E.P.A, Division, Fairchild Eng. & 
Airp. Corp., Pasadena, California. H. R. 
Kroeger, R. M. Boarts. 

Fitzhugh, Parker M., Technical Instructor, 
Vocational Dept., University of Houston, 
Houston, Tex. W. B. Lowe, W. T. Kit- 
tinger. 

Foote, Earle G., Instructor in Mechanical 
Engineering, University of Washington, 
Seattle 5, Washington. B. T. McMinii, 
L. B. Cooper. 

Fraser, Burt, Instructor in General Engi- 
neering, University of Houston, Houston,, 
Tex. W. T. Kittinger, W. B. Lowe. 


F^risc'H, Joseph, Lecturer in Engineering 
Design, University of California, Berke- 
ley, Calif. A. S. Levens, C. F. Garland. 

Fuller, Fernley L., Assistant Professor 
of Mechanical Engineering, Pratt Insti- 
tute, Brooklyn, N. Y. K. E. Quier, A. 
W. Luce. 

Furley, Edmund, Instructor in Architec 
tural Engineering, University of Houston, 
Houston, Tex. W. B. Lowe, W. T. Kit- 
tinger. 

Gamble, Clyde R., Assistant Professor of 
Mechanical Engineering, Univor8it.y of 
Houston, ITouston, Tex. W. T. Kittinger, 
W. B. Lowe. 

Garver, Gerald H., Technical Instructor, 
Vocational Dejit., University of Houston, 
Houston, Tex. W. T. T-Cittinger, W. B. 
Lowe. 

Gerard, George, Instructor in Aeronautical 
Engineering, New York Uniicrsity, New 
York, N. Y. F. K. Toichmann,' G. IT. 
Stroiii. 

Goldstein, ITarold, Chief, Occupational 
Outlook Branch, Bureau of Labor Sta- 
tistics, H. S. Dept, of Labor, Washington, 
D. C. H, H. Arinsby, Thorndike Saville. 

Good, Raymond A., Assistant Professor of 
History and Geography, Michigan College 
of Mining and Technology, Houghton, 
Mich. E. L. Wood, A. K. Snelgrove. 

Goodrich, Lynn B. H., Instructor in Me- 
chanical Engineering, University of 
Maine, Orono, Me. I. IT. Prageman, H. 
D. Watson. 

Grant, Homer II., Professor of General 
Engineering, University of Southern 
f’alifoniia, Los Angeles, Calif. P. H. 
McGauhcy, R. C. Brinker. 

Greco, Carmelo S., Assistant Director, 
(’onnecticut Engineering Institute, Hart- 
ford, Conn. C. I. Burns, H. J. Lockwood. 

Gronse, Edward W., Assistant Professor 
of Chemical Engineering, Carnegie Insti- 
tute, Pittsburgh, Pa. J. W. Graham, Jr., 
C. C. Mon rad. 

Hall, David J., Associate Professor of 
Civil Engineering, University of Arizona, 
Tucson, Ariz. E. S. Borgquist, J. C. 
Parks. 

Hamilton, DeWitt, C., Jr., Assistant Pro- 
fessor of Heat Transfer, Purdue Univer- 
sity, Lafayette, Ind. O. W. Witzell, H. 
L. Solberg. 

Hammer, Vernon B., Instructor in General 

^Engineering, University of Washington, 
Seattle, Wash. R. Q. Brown, D. C. Mc- 
Neese. 
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Hannum, Frank W., InstruQtor in Me- 
chanical Engineering, Michigan College 
of M. and T., Houghton, Mich. V. O. 
York, A. P. Young. 

Harding, Albert H., Instructor in Me- 
chanical Engineering, Bcnsselaer Poly- 
technic Institute, Troy, N. Y. G. K. 
Palsgrove, N. P. Bailey. 

Hawkins, Egbert H., Instructor in Elec- 
trical Engineering, Purdue University, 
Lafayette, Indiana. G. V. Mueller, H. C. 
Johansen. 

Heberlino, William W., Instructor in 
Electrical Engineering, Newark College 
of Engineering, Newark, N. J. S. Fish- 
man, A. A. Nims. 

Heitzman, Eugene M., Instructor in Civil 
Engineering, University of Houston, 
Houston, Tex. W. H. Lowe, W. T. Kit- 
tiiiger. . 

Hendricks, James W., Instructor in Draw- 
ing, University of Tennessee, Knoxville, 
Tenn. A. O. Webb, A. B. Wood. 

Hesse, Henry E., Instructor in Electrical 
Engineering, Cornell University, Ithaca, 
N. Y. J. G. Tarboux, W. H, Erickson. 

Holden, Frank C., Instructor in Mechani- 
cal Engineering, University of Maine, 
Orono, Me. I. H. Prageman, J. F. Lee. 

Hoff, John E., Professor of Civil Engi- 
neering, University of Houston, Houston, 
Tex. W. B. Lowe, W. T. Kittingcr. 

Houston, Carl P., Instructor in Industrial 
Engineering, University of Houston, 
Houston, Tex. W. T. Kittingcr, W. B. 
Lowe. 

Jennings, Eoy T., Associate Professor of 
Engineering Mechanics, University of 
Florida, Gainesville, Fla. H. E. Schweyer, 
J. 8. Johnson. 

Johnson, Homer F., Jr., Assistant Pro- 
fessor of Chemical Engineering, Univer- 
sity of Tennessee, Knoxville, Tenn. E. 
M. Boarts, II. J. Garber. 

Johnson, Peter D., Assistant Professor of 
Ceramic Engineering, University of Wash- 
ington, Seattle, Wash. A. B. Bronwell, 
F. B. Farquharson. 

Jordan, F. E., Assistant Instructor in Tech- 
nical Drawing, Illinois Institute of Tech- 
nology, Chicago, 111. J. A. Anderson, 8. 
Osborne. 

Kinney, Egbert C., Instructor in Mechani- 
cal Engineering, University of Houston, 
Houston, Tex. W. B. Lowe, W. T. Kit- 
tinger. 


Kirkpatrick, C. U., Instructor in Engineer- 
ing, University of Houston, Houston, 
Tex. W. B. Lowe, W. T. Kittinger. 
Kravik, Eeuben C., Assistant Professor of 
Engineering, University of , Minnesota, 
Minneapolis, Minn. M. 8. Kersten, E. 
W. Johnson. 

Lake, William H., Instructor in Drawing, 
University of Tennessee, Knoxville, Tenn. 

A. O. Webb, A. B. Wood. 

Lenoir, John M., Assistant Professor of 
Chemical Engineering, University of 
Arkansas, Fayetteville, Ark. M. E. Bar- 
ker, W. B. Stiles. 

Lilliott, Eiciiard W., Jr., Associate Pro- 
fessor of Architectural Engineering, Uni- 
versity of Houston, Houston, Tex. W. T. 
Kittinger, W. B. Lowe. 

Linsky, Chester, Instructor in Mechanical 
Engineering, Bradley University, Peoria, 
Illinois. E. E. Gibbs, P. M. Green. 
Lnenicka, William J., Instructor in Civil 
Engineering, University of Nebraska, 
Lincoln, Neb. G. C. Ernst, E. M. Green. 
Lowe, Clifford B., Assistant Professor of 
Physics, South Dakota School of Mines 
and Technology, Eapid City, South Da- 
kota. E. H. Cook, E. E. Clark. 

Mallory, Walter F., Professor of Mechani- 
cal Engineering, University of Colorado, 
Boulder, Colo. W. 8. Beattie, A. E. 
Dcschcre. 

Marshall, Donald M., Instructor in Me- 
chanical Engineering, University of Con- 
necticut, Storrs, Conn. F. L. Castleman, 
Jr., C. H. Coogan, Jr. 

Marshall, Thomas G., Personnel and 
Placement Officer, School of Engineering, ^ 
Oregon State College, Corvallis, Ore. C. 

O. Heath, Jr., S. H. Graf. 

McGeiiee, Edward M., Instructor in Eng- 
lish, Carnegie Institute of Technology, 
Pittsburgh, Pa. J. W. Graham, Jr., A. 
Wright. 

McMahon, Thurmul F., Assistant Pro- 
fessor of Civil Engineering, University of 
Kansas, Lawrence, Kans. D. D. Haines, 

G. W. Bradshaw. 

McMillin, Eugene H., Instructor in Archi- 
tectural Engineering, University of Hous- 
ton, Houston, Tex. W. T. Kittinger, W. 

B. Lowe. ^ 

Meeker, Jack A., Instructor in Mechanical 

Engineering, South {)akota School of 
Mines, Eapid City, South Dakota. E. E. 
Stensaas, A. E. Colgan. 
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Moss, Carl R., Associate Professor of Engi- 
neering Administration, Michigan College 
of Mining and Technology, Houghton, 
Mich. B. F. Makcns, D. E. McFarland. 

Newhouse, Dean S., Dean of Students, 
Case Institute of Technology, Cleveland, 
Ohio. W. E. Nudd, O. M. Stone. 

Newton, C. Albro, Associate Professor of 
Drawing, University of Tennessee, Knox- 
ville, Tenn. A. 0. Webb, A. B. Wood. 

O^Dea, James J., Jr., Instructor in Civil 
Engineering, Rensselaer Polytechnic In- 
stitute, Troy, N. Y. E. J. Kileawley, S. 
V. Best. 

O’Leary, Joseph A., Instructor in Mechani- 
cal Engineering, Washington State Col- 
lege, Pullman, Wash. E. G. Ericson, L. 
D. Luck. 

Parham, Guy II., Jr., Assistant Professor 
of Drawing, University of Tennessee, 
Knoxville, Tenn. A. O. Webb, A. B. 
Wood. 

Pauw, Adrian, Assistant Professor of Civil 
Engineering, The Rice Institute, Houston, 
Tex. M. R. Marsh, L. B. Ryon. 

Perna, Angelo J., Assistant Professor of 
Mechanical Engineering, Newark College 
of Engineering, Newark, N. J. L. H. 
Olsen, R. E. Bannon. 

Pleitn, Brainerd, Assistant Professor of 
Engineering, University of Santa Clara, 
Santa Clara, Calif. G. L. Sullivan, R. M. 
Hermes. 

Plunkett, Robert, Assistant Professor of 
Mechanical Engineering, The Rice Insti- 
tute, Houston, Tex. A. J. Chapman, C. 
R. Wischmeyer. 

Pollack, Sidney J., Tutor in the Mechani- 
cal Engineering Dept., College of the 
City of New York, New York, N. Y. S. 
J. Tracy, G. A. Guerdan. 

PossER, Fred H., Instructor in Mechanical 
Engineering, New York University, New 
York, N. Y. G. Kempler, A. H. Church. 

Purnell, William B., Assistant Professor 
of Engineering, University of Houston, 
Houston, Tex. W. B. Lowe, W. T. Kit- 
tinger. 

Rasmussen, Andrew A., Professor of Me- 
chanical Engineering, University of Hous- 
ton, Houston, Tex. W. B. Lowe, W. T. 
Kittinger. 

Hass, Herbert J., Manager, Employment, 
AlUs-Chalmers Mfg. Company, Milwaukee, 
Wis. C. S. Haagensen, J. L. Singleton. 


Bathe, Alex W., Associate Professor of 
Administrative Engineering, New York 
University, Now York, N. Y. D. B. 
Porter, J. M. Juran. 

Red, David G., Instructor in Architectural 
Engineering, University of Houston, 
Houston, Tex. W. T. Kittinger, W. B. 
Lowe. 

Reiley, D. W., Instructor, Vocational Dept., 
University of Houston, Houston, Tex. W. 
B. Lowe, W. T. Kittinger. 

Renfrew, Clinton A., Assistant Professor 
of Mechanical Engineering Dopt., Nor- 
wich University, North/icld, Vt. W. I). 
Emerson, O. W. Bergethon. 

Rice, Elbert F., Instructor in General Engi- 
neering, Oregon State College, Corvallis, 
Ore. E. C. Willey, R. A. Wanless. 
Riveland, Arvin R., Instructor in Civil 
Engineering, University of Nebraska, 
Lincoln, Neb. G. G. Ernst, R. M. Green. 
Roberts, John P., Associate Professor of 
Metallurgy, University of Houston, Hous- 
ton, Tex. W. B. Lowe, W. T. Kittinger. 
Ross, Andrew W., Instructor in Civil Engi- 
neering, University of Arizona, Tucson, 
Ariz. II. H. Armsby, D. J. Hall. 

Sandvio, Robert L., Instructor in Chemis- 
try, South Dakota School of Mines, Rapid 
City, South Dakota. J. W. Willard, G. 
G. OstcrJiof. 

ScHiETiNOER, JAMES R., Assistant Professor 
of Mechanical Engineering, Johns Hop- 
kins University, Baltimore, Md. J. T. 
Thompson, D. H. Fax. 

Sk.yrs, L. a., Associate Professor of Elec- 
trical Engineering, Michigan College of 
M and T., Houghton, Mich. V. O. York, 
A. P. Young. 

Shaffer, L. E., Professor of Mining, Head, 
Mining Dept., South Dakota School of 
Mines, Rapid City, South Dakota. W. E. 
Wilson, E. E. Clark. 

Spahn, George J., Assistant Professor of 
Civil Engineering, University of Dayton, 
Dayton, Ohio. L. H. Rose, A. J. Holian. 
Suer, Herbert S., Instructor in Civil Engi- 
neering, Kansas State College, Manhattan, 
Kans. F. F. Frazier, L. E. Conrad. 
Sullivan, William F., Instructor in Civil 
Engineering, University of Houston, 
Houston, Tex. W. B. Lowe, W. T. Kit- 
tinger. 

Summer, James B., Assistant Instructor in 
Mechanical Engineering, Newark College 
of Engineering, Newark, N. J. B. H. 
Hershkowitz, T. A. Schneider. 
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Sylvester, Bobert 0., Assiatant Profosaor 
of Civil Engineering, University of Wash- 
ington, Seattle, Wash. B. B. V\*)n Horn, 
B. G. Hennes. 

Taylor, Clarence N., Instructor in Me- 
chanical Engineering, University of 
Houston, Houston, Tex. W. H. Lowe, A. 
B. Bronwell. 

Taylor, Georoe A., Assistant Professor of 
Engineering and Management, Thayer 
School of Engineering, Dartmouth (Col- 
lege, Hanover, N. II. W. P. Kini))a11, 
M. G. Morgan. 

Thomas, William A., Associate IM’ofessor 
of Electrical Engineering, Case Institute 
of Technology, Cleveland, Ohio. O. M. 
Stone, (’. W. (Coppersmith. 

Thompson, A. Ralph, Assistant Professor 
of Chemical Engineering, University of 
Pennsylvania, Philadelphia, l*a. R. E. 
Voner, M. C. Molstad. 

Thuering, George L., Instructor in Indus- 
trial Engineering, Pennsylvania State 
College, State College, Pa. (C. Biil linger, 
M. M. Babcock. 

TirpORi), Arthur N., Associjite Professor 
of Aeronautical Engineering, Ohio State 
University, Columbus, Ohio. G. L. Voii 
Eseheii, F. M. Mallett. 

Tylee, Andrew F. E., Head of Engineer 
ing Dept., Seddoii Memorial Technical 
College, New Lynn, Auckland, S.\V.4, New 
Zealand. 

Varner, Walter W., Instructor in Applied 
Mathematics, University of (’oloratlo, 
Boulder, Colo. G. Dobbins, W. K. Nelson. 

Vogt, Chris. A., Associate Professor of 
Mechanical Engineering, University of 
Houston, Houston, Tex. W. B. Ijowc, W. 
T. Kittinger. 


Wang, Chi-Teh, Associate Professor of 
Aeronautical Engineering, New York 
University, New York, N. Y. F. K. 
Teichmann, G. IT. Strom. 

Weaver, Arthur S., Instructor^ in Mechani- 
cal Engineering Dept., University of 
Maine, Orono, Me. II. D. Watson, I. H. 
Prageman. 

Webster, Herbert L., Instructor in Mathe 
matics, South Dakota School of Mines, 
Rapid City, South Dakota. G. W. March, 
W. E. Wilson. 

Weller, Monroe R., Instructor in Physics, 
Newark College of Engineering, NcAvark, 
N. J. I. P. Orens, II. II. Smitli. 

Whitaker, Thomas N., Assistant Professor 
of Electrical Engineering, University of 
Houston, Houston, Tex. L. L. Fouraker, 
II. C. Dillingham. , 

Williams, David G., Assistant Professor of 
Engineering, University of Houston, 
Houston, Tex. W. T. Kittinger, W. B. 
Lowe. 

Willis, Merton J., Assistant Professor of 
(Mvil Engineering, Swarthmore (/Olloge, 
Swarthmore, Pa. S. T. Carpenter, B. 
Morrill. 

W1L.SON, George C., Instructor in Mechani- 
cal Engineering, University of Southern 
California, Los Angeles, Calif. P. H. 
McGauhey, R. C. Brinker. 

Wiseman, Robert S., Instructor in Electri- 
cal Engineering, Mississippi State College, 
State College, Miss. R. II. Guess, II. C. 
Simrall. 

Young, Lyle E., Instructor in Drawing, 
University of Minnesota, Minneapolis, 
Minn. L. G. Palmer, H. D. Myers. 

Total new members this year 351 



The lamp that’s bright' all over— inside story... 


You could look directly 
through the clear glass 
of Edison’s first lamp and 
see the hot filament. 
While this may have been 
interesting, the glare 
made it unpleasant. Many attempts 
were made to diffuse the light and cut 
the glare by coating the bulb, without 
loss of too much light. 

A General Electric lamp researcher 
named Marvin Pipkin was the first to 
offer a practical inside frosting for lamps, 
with little light loss. His method, per- 
fected in 1 925, was a mile- 
stone in lamp research. 

The G-E inside frosted 
incandescent lamp is still 
today the one most com- 
monly used. 


But during years of 
work on many varied 
lighting projects, Pipkin 
kept up the search for a 
still better coating. He 
has found it — a new silica 
finish that diffuses the light almost 
perfectly and gives softer, more beautiful 
illumination. It is used in the G-E De- 
luxe-White Lamp now on the market. 

This new success of Marvin Pipkin 
has come only after thousands of ex- 
periments and years of investigation. 
It illustrates again how General Electric 
emphasizes research and creative think- 
ing, encourages fertile minds to follow 
their own imaginative bent, and so 
stays in the forefront of scientific and 
engineering development. 
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Texts carefully planned to fit 
the needs of today's electrical 
engineering courses 


Ward: Introduction to Electrical Engineering 

By Robert P. Ward, Agricultural and Mechanical College 
o£ Texas. 

# Designed for electrical engineering majors, this text covers 
the basic principles of electricity and magnetism and their 
practical applications. It prepares the student for later 
courses in electric circuit Bclds and machinery. Pub. 1947, 
370 pp., X 9". 

Skroder and Helm: Circuit Analysii 
by Laboratory Methods 

By Carl E. Skroder and M. Stanley Helm, UiTiversity of 
Illinois. 

# Covering the laboratory phase of a basic circuits course, 
this book can be used with any standard text. The experi- 
mental problems meet all standard course requirements. 
Pub. 1946, 288 pp., 6" X P". 

Pumphrey: Electrical Engineering 

By Fred H. Pumphrey, University of Florida. 

# This text trains non-electrical engineering students in the 
essential theory and physical concepts of electrical engineer- 
ing. It treats d-c and a-c circuits, electron tubes and circuits, 
and their specific applications in various fields. Pub. 1946, 
369 pp., 6" X 

Vail: Circuits in Electrical Engineering 

By Charles R. Vail, Duke University. 

# Here is a unified presentation of electric circuit theory 
covering all frequencies to which the circuit viewpoint ap- 
plies. Topics include transients and sinusoidal and iion- 
sinusoidal wave relations. Forthcoming. 

Menzel: Elementary Manual 
of Radio Propagation 

By Donald H. Menzel, Harvard University. 

# Advanced radio students learn from this book how to ana- 
lyze and predict the behavior of radio signals over any type 
of circuit. Many nomograms and charts simplify the com- 
putations. Pub. 1947, 224 pp., 8-1/2" X 11". 

Smnd for your copioB 


PRENTICE-HALL, INC 

70 Fifl^h Avcr^iue Now York 11 N Y 
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The Prentice-Hall Electrical 
Engineering Series is edited 
by W. L. Everett 



Ryder: Electronic Engineering Principles 

By John D. Ryder, University of Illinois. 

# This treatment of electronics as an independent subject 
stresses the electron tube’s value as an engineering device. 
Theory and applications are closely integrated, the latter be- 
ing drawn mainly from the industrial held. Pub. 1947, 397 
pp„ 6" X 9", 

Ryder: Networks, Lines and Fields 

# In this book the author of Electronic Engineering Princi- 
ples treats communication circuit engineering and electrical 
network theory from the standpoint of both currents and 
fields. Circuit theory is applied to both ’’lumped" and ’’dis- 
tributed" types of networks. Pub, 1949, 462 pp., 3-5/8*' X 
8-3/8". 

Goldman: Transformation Calculus 
and Electrical Transients 

By Stanford Goldman, Syracuse University. 

# Development of the methods of the Laplace transformation 
and its inverse for the solution of problems in electrical cir- 
cuit transients is the chief aim of this book. Questions of 
physical interpretation are emphasized. Pub. 1949, 439 pp., 
5-5/8" X 8-3/8". 

Martin: Ultra High Frequency Engineering 

By Thomas L. Martin, Jr., University of New Mexico. 

# Stressing the basic circuit theory and techniques that apply 
to every UHF system, this text includes a detailed treatment 
of wave shaping circuits and trigger circuits. Forthcoming. 

Jordan: Electromagnetic Waves 
and Radiating Systems 

By E. G. Jordan, University of Illinois. 

# This book treats the entire field of electromagnetic engi- 
neering, including propagation as well as radiation and trans- 
mission. Methods of solving practical problems arc stressed. 
Forthcoming. 

5«nd for your coploM 


PRENTICE-HALL, INC 

70 FfftfT Avcnijo Now Yofl< N Y 
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UIILEY 

WaicU 

PENDER’S 

ELECTRICAL ENGINEERS’ HANDBOOK, 4tli Ed. 

Volume II— COMMUNICATION- 
ELECTRONICS 

Edited by HAROLD PENDER and KNOX MclLWAlN 

This second volume of “Pender" supplements Volume I 
and completes the set which covers every important topic in 
electrical engineering. Many portions of W)lumc II have 
been expanded to include current developments resulting 
from recent advances in the electronics field. 

Includes many new topics and pictures 

Included for the first time are frequency modulation and 
all the pulse techniques in both the communication and radar 
fields, as well as radio aids to navigation. Other valuable 
material presented is . . . reliable information on radio an- 
tennas, electric wave filters, microwave plumbing, trans- 
formers with iron cores ... a discussion of non-linear elec- 
tric circuits ... a section on electromechanical-acoustic 
devices . . . and many more topics of importance. 

VOLUME II, Fourth Edition — In preparation 

PuilutmcL! 

Volume I— ELECTRIC POWER 

Edit«l by HAROLD PENDER and WILLIAM Dal AMR 

The fourth edition of Volume I has over 250 new illus- 
trations and diagrams . . . more than 400 additional pages 
of new material . . . new topics including circuit stability, 
servomechanisms, plastic insulating materials, aircraft equip- 
ment, dielectric heating. 

Fourth Edition^ October 1716 pages 
977 Ulus. SVs by SY^ $8.50 

Each volume is comploto in itsolf and may ba used separately. 

Jifmutd, aUtm% Wilmep iooJU m daek ceae t and m f3 

JOHN WHEY & SONS, Inc., 440 4tb Avcl, llewYorfcl6,N.Y. 
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ELEMENTS OF HEAT TRANSFER AND INSULATION 

By Max Jakob and @. A. HawkinSr Covers principles 
and their practical applications. The 16 new or revised 
sections contain some advanced material. Also 137 new 
problems, new tables. 2nd Ed., March. Approx. 232 pages. 
Proh. $4.00 

ENGINEERS' DICTIONARY: 
SPANISH-ENGLISH AND ENGLISH-SPANISH 

By L. A. Robb. Expanded second edition includes 
about 75,000 terms used in civil, mechanical, and electrical 
engineering. Special attention given to new terms of photo- 
grammetry, soil mechanics, airport construction, radio. 2nd 
Ed., November. 664 pages. $12.50 

GIANT BRAINS or Machines That Think 

By E. C. Berkoley. I'he full, authoritative story of 
large-scale mechanical computers: their construction, opera- 
tion, capabilities, and future possibilities. November. 270 
pages. Ulus. $4.00 

THE PROTECTION OF 

TRANSMISSION SYSTEMS AGAINST LIGHTNING 

By W. W. Lewis. All important data about lightning 
are herein assembled and applied to the design and protection 
of transmission lines. One of a scries written in the interest 
of the General Electric Advanced Engineering Program. 
January. Approx. 420 pages. 287 Ulus. Prob. $7.50 

THE RIGID-FRAME BRIDGE 

By A. G- Hayden and M. Barron. Presents a simplified 
method of analysis for skewed frame bridges which cuts 
design time and cost, and reduces chance for error. 3rd 
Ed., January. Approx. 260 pages. Prob. $7.50 

APPLIED SEDIMENTATION SYMPOSIUM 

Edited by P. D- Trask under the auspices of the National 
Research Council. 34 papers, contributed by recognized 
experts, on the practical application of sedimentation to 
problems which confront the engineer and geologist. Feb- 
ruary. Approx. 674 pages. Prob. $5.00 

/fmiu£ a/ Wiim^ iaaJsi m iack e a tm % and m / aa y fJt 

JOHN WILEY ft SONS, Inc., 440-4tli Ave., New York 16, N. Y. 




GiESECKE — M ITCHELL — SpENCER t 

Technical Drawing, 3rd Edn. 

The new edition of this famous text represents a thorough re- 
vision, with much of the material completely rewritten. 100 
new drawings and illustrations are included, and many illustra- 
tions from the former edition have been redrawn and enlarged. 
Published in August. $4.50 

Bewleyi Alternating-Current 
Machinery 

This new book bases the whole of A-C machine theory on gen- 
eralized equations of voltage and armature reaction. In this 
way the entire field of machinery is unified and simplified. 
The older methods of machine analysis are woven into the text 
so as to conform to present-day usage. Published in September. 
$5.25 


Grinteri Theory of Modern 
Steel Structures, Vol. 1^ Rev. Edn. 

In this reorganized and rewritten edition of Volume I, emphasis 
is placed on basic principles with additional material on loads, 
reactions, shears and moments in beams. The text may be used 
for a course given either simultaneously or following the course 
in the strength of materials. Published in September. $5.00. 
Vol. II — Published in February, 1949. $5.25 

Shrageri Elementary Metallurgy 
and Metallography 

This new book provides a comprehensive treatment of metallurgy 
for an introductory course. It includes the underlying science 
of the structure of metals, as well as the techniques of metal 
processing and the characteristics and uses of the nnished prod- 
ucts. Published July 1949. $4.75 

THE MACMILLAN COMPANY 

60 Fifth Avenue, New York 11, N.Y. 
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PITMAN 


FLUID PRESSURE 
MECHANISMS 

H. G. CONWAY. A comprehen- 
sive treatment of hydraulic, pneu- 
matic, and compressed gas systems 
of high, medium, and low-pressure. 
Concerned with essential principles 
of the various devices, how tney 
work and how they differ from each 
other, the book also includes recent 
advances in design and application. 
218 pagesy 175 illustrations ^ $5.00. 
Fatty 1949. 

POSITIVE-DISPLACEMENT 
PUMPS AND FLUID 
MOTORS 

By W. E. WilSON. This book suu. 
plies a basic introduction to the 
field, followed by the development 
of a theory of operation and 
application to a method of test data 
analysis, to a method of design, and 
to the operation of hydraulic 
clutches and transmissions. To be 
published in March, 1950. 

ENGINEERING OPTICS 

By K. J. HABELL and ARTHUR COX. 

A critical survey of the most im- 
portant optical methods and instru- 
ments that are applicable to engi- 
neering practice. After treating 
theory and properties of ideal sys- 
tems, it covers microscopes, tele- 
scopes, the effects of light and illumi- 
nation, and methods of optical pro- 
jection. 411 pagesy 182 illustrations, 
$7.50. 1948. 

GEAR TRAINS 

By H. L MERRITT. Deals with change- 
gear design and epicyclic or plane- 
tary gearing. 178 pageSy illustrated, 
$6.00. 1947. 


RADIO-FREQUENCY 
HEATING EQUIPMENT 

^ L L lANGTON. DeaU with the 
design of equipment for radio- 
frequency heating, with some appli- 
cations of the technique. Discusses 
the advantages of these techniques 
in the generation and transfer of 
radio-frequency power. 196 pages, 
illustrated, $3.75. Fall, 1949. 

RADIO TECHNOLOGY 

By ERNEST I. VOGT. An in- 

valuable introduction for students 
without advanced mathematical 
background. Includes the latest 
developments in telegraphy, teleph- 
ony, television, transcription, and 
facsimile. 556 pages, 391 illustra- 
tions, $6.00. Fall, 1949. 

INDUSTRIAL ELECTRONICS 

By ANDREW W. KRAMER. Explains 
in clear, non-technical style the 
basic principles of electronics, and 
how these principles can be applied 
in industry. Covers the methods of 
control and regulation, production 
of heat and light, and instrumenta- 
tion. 311 pages, 229 illustrations, 
$6.00. Fall, 1949. 

FOUNDRY SCIENCE 

By HARRY A. SCHWARTZ. Directed 
to engineering students, this text 
correlates their work in the funds- 
mental sciences with the processes 
they will encounter in practijce. To 
be published in January, 1950. 
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McGRAW-HILL BooAa . . . 


ENGINEERING DEVELOPMENTS IN THE GASEOUS 
DIFFUSION PROCESS 

9 

By M ANSON Benedict. Hydrocarbon Research, Inc., and Clakke Wil- 
liams, Brookhaven National Laboratory. National Nuclear Energy Series. 
Gaseous Diffusion Project. Division II. Volume 16. 129 pages, $1.25 

This volume describes some of the new engineering procedures and devices de- 
veloped in connection with the design and construction of gas dififiisinii plants 
for seriarntion of uranium isotopes. 

ELECTRONICS: EXPERIMENTAL TECHNIQUES 

By W. C. Elmore, Swartlimore College, and Matthew Sands, Massachu- 
setts Institute of Technology. National Nuclear Energy Scries. Los 
Alamos Project. Division V. Volume 1. 41 7 pages, $3.75 

Dcsciibcs the most successful and the most useful electronic circuits developed 
during the war at the Los Alamos Laboriitory for makiiy; nuclear and other 
physical measurements. 

SPECTROSCOPIC PROPERTIES OF URANIUM 
COMPOUNDS 

By G. H. Dieke, The Johns Hopkins University, and A. B. E. Duncan, 
University of Rochester. National Nuclear Energy Senes. Special Sepa- 
rations Project. Division III. Volume 2. 290 pages, $2.75 

Presents what is probably the most comprehensive study of the spectroscopic 
propel ties yet made for any one group of related solid compounds. The 
material should be of interest to all those interested in molecular structure. 


THEORY AND APPLICATION OF MICROWAVES 

By Arthur B. Bronwell and Robert E. Beam, Northwestern L’niversity. 
McGraw-Hill Radio Communication Series. 470 pages, $6.00 

Presents a clear, logical treatment of fundamental electronic concepts and 
electromagnetic field theory, with emphasis upon application of the theory to 
microwave systems. 


TRANSIENT PERFORMANCE OF ELECTRIC POWER 
SYSTEMS. Phenomena in Lumped Networks 

By Keinhold Kudenbero, Harvard University. McGraw-Hill Electrical 
and Electronic Engineering Series. In press 

Deals with the transient performance of power circuits with lumped properties. 
The book is intended to develop a survey of the entire field of transients in 
power circuits and to discuss their physics. 


Send for copies on approval 
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THE MECHANICS OF ENGINEERING SOILS 

By P. Leonard Capper, University of London, and W. Fisher Cassie, 
University of Durham. 270 pages, $4.00 

Explains the t)asic ririnciples of soil mechanics, describes tlic more usual tests 
and introduces the student to some of the practical applications of the subject- 


APPLIED HYDROLOGY 

By Ray K. Linsley, Jr.. M.\x A. Kohler, and Joseph L. 11. Paulhus, 
all of the U. S. Weather Bureau. McGraw-Hill Scries in Civil Engineering. 
68V» pages, $8.50 

Deals with the factors governing the movement of water in all its phases 
tliroiigh the hydrologic: cycle. Exidains the fundamental relations involved in 
hydrologic phenomena, and the development of techniques in computing and 
forecasting streamflow. 

ROUTE SURVEYS 

By R. R. Skelton, University of New Hampshire. SM pages. $4. .SO 

Presents the fundamental and practical considerations reciuired by the crngiiiecr 
concerned with various types of route IcK'ation. EniphasivS is placed upon tlic 
importance of the engineering a])proach to the problems involved and the 
economic factors involved. 


AIRCRAFT STRUCTURES 

By David J. Peery, The Pennsylvania Slate College. 500 pages. $0.50 

An undergraduate text for students of Aeronautical Engineering for courses in 
aircraft structural analysis and design. Emphasis is on principle^ which will 
not become obsolete when new materials are develoi>ef|. 


A MEASURE FOR GREATNESS. A Short Biography of 
Edward Weston 

By David O. Woodbury. 2.10 pages, $4.00 

A biography of Edward Weston, famous inventor, wlio became a pioneer in th(' 
field of electrical imstrunieiita. It present.^ a simple chronological record of 
Weston's inventions, cast against a background of the general development of 
electrical art. 

Send for copies on approval 
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A valuable coniribulion to malerial avail- 
able to engineers designing founda- 
tions.''^* 

“ The desirable combination of 
practicality and tkeor^ical ac~ 


‘Fills a very important 
void in structural anal- 
ysis and design."* 



A Volume of a 
Series In Civil Engineering. 

tT" Advisory Editor iar Commiltee: 

Lorenz G. Straub, University of Minnosola, 
Chairman; James J. Doland, University oflllinois; 

Harold E. We R8MAN. Univorsily of Washington 

Substructure analysis and design 

By Paul Andersen, University of Minnesota 

T his book, widely adopted as a text in many leading I'.ngineer- 
ing colleges, deals specifically with the engineering design of 
those suDstructiires, below the ground surface or water, or 
both, which are used permanently or temporarily in engineer- 
ing projects — foundations, bulkheads, sheet piling, bearing 
piles, cofferdams, caissons, breakwaters, wharves, harbors or bridge 
piers, and abutments. For substructures of these types the volume 
defines the design problems, and sets forth the procedures , the 
metliods which enable the engineer, notwithstanding the un^i.A''t,<4jn- 
ties involved, to develop a safe and economical design. 305 pages 

* Opinions from Educators and Engineers— 

"More useful and intelligible to undergraduate engineers than a 
research-type course on soil mechanics " 

"Stresses the essential principles and information necessary for 
designers." 

"The subject matter is very clearly explained and I like the 
method of presentation." 

"The only book I have found which covers the multitude of 
foundation design problems completely and in detail" 


THF RONALD PRESS COMPANY 
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Three volume in a Series in Mechanical Engineering 

EdUed by Bubgess H. Jennings, Northwestern University 


4 INTRODUCTORY 

PROBLEMS IN ENGINEERING 

By C. W- Crawford, Agricultural and Mechanical College of Texas 

R evised printing. Completely reset; some of the problems revised; 
index added. _ This book will bridge the gap which seems to exist between 
^e average high school course and tiie beginning of the engineering course 
in college. It will show the student the types of problems he will meet in 
the engineering profession, in all its branches, and the kind of thinking required to 
solve them. 121 pages, $2.50 

CONTENTS: Exponents and Logarithms. The Slide Rule. Dimensional 
Equations. Notes on Trigonometry. Motion. Principles of Mechanics. 
Equilibrium and Friction. Uniform Acceleration. Work, Energy and Power. 
Appendix. 

A HYDRAULIC MACHINERY 

By Samuel R. Beitler, The Ohio Stale University, and Eric: J. Lindahl, 
University of Wyoming 

P repared for use in a course given to upper-class mechanical engineering 
students. Its purpose is to ^e the student a general knowledge of the 
fundamental iprinciples upon which hydraulic machines operate, a brief 
review of fluid mechanics and considerable descriptive mutter about 
macliinery as it is constructed today. 217 pages, $3.50 

CONTENTS: Properties of Fluids. I’'uudamentals of Fluid Flow. Wpe and 
Piping Pipe-Line Flow. Fluid Meters — General. Inferential Head Meter's. 
Pitot Tube, Weirs end Flumes. Pumps. Centrifugal Pumps. Hydraulic Tb 
bines and Power F^lants. Compressible Fluid Flow. Fluid Drives. Appendix. 

A METALS AND PLASTICS 

PRODUCTION AND PROCESSING 

By Thom.... « . Hughes, University of Minnesota 

U NDERLYING purpose of this volume is to present a comprehensive per- 
spective of manufacturing processes with a detailed study of some of the 
more common metals, alloys, and plastics so that the student will have an 
understanding of their fundamental potentialities and a basis for selection. 
Chapters are arranged in a sequence which will advantageously introduce tUs 
new material by relating it to the knowledge gained in the basic courses of physics 
and chemistry. 373 pages, $4.50 

CONTENTS: Metals and Their Internal Structures. Equilibrium Diagrams. 
Physical Properties of Metals. The Manufacture of Iron. Casting Ihocesses. 
Ferrous Castings. Manufacture of Wrought Steels. Nonferrous Metals and 
Alloys. Iron-Iron Carbide Diagram. The Heat Treatment of Steels. The 
Mechanical Working of Metals. Welding Processes, Equipment and Applica- 
tions. Brazing and Brazing Alloys. Plastics Materials, Processes and uses. 
Classifications of Steels. Ajppendix. 


Thf Ronaid Prfss Company 
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Write for Complete Catalog 




Sun fub^htd . * . , , \ ^ 

AN DaKOpocmw to i!iBfe CAS timwl 

By tkunti a, tfht fif u n > , * 

SHiley School of Mednuricol Enginotriw|» Cmiaoll Ij^yhaiy 

MATERIAL COVERS ms tutUms ywMw fly m 4 Ip UtUhA 
for aU opphtisthma not }iist abnnft u is m mm m nacwt 
existiag sns turbine litentutn. 

edse % heat power and prefen^T of 

able for a lecture course of two or three hours for o ne s emester. 

Without fabontoiya 

GENEROUSLY ILLUSTRATED edth mmmalfy fin* 

Umg plates and line diagrams to illustrate basic conoeptsv with 
many graphs of gas turbine perfotmanoe. 

LOGICAL 0RGANIZAT10N--that is. fbermad)ibainiGg ami 
flow of gases are followed by mm turbme cscfe proper* mm 
major components ate dealt with in turn, fomwad by dSScrip* 
tion of existing punts* appScationaandaeirdeveldpiaeats. 
MAJOR CONCEPTS^ empbadaed hy tkhci. 

ABUNDANT REFERENCES and general hibtiogiapfaiea 
387 X IUustra ttons » ■C lo tlif 

Coming in Sobruary . . . 

AmJED MECHAMGS, miniE IL DYNAMO 

By Gaorw* IF. Baumar and Dtmtgd M. Ehkbon 
Both at The CaUfomia Institute of tbdbnology 

DYNAMICS Is desUned for a junior eourm making full use 
ef dmfteshma n ano ^soidicimeiiecourseeiu MatnenatiGs and 
fbyuics. GHAFTERSlNCLUDBt 

j. The General Frlndpbs VL FrindUfoMDyMiialos 
ofOymun^m,. ^ %efcnda of Fhr* 

**-533grifB^ viLTi^^ofww 

VUl. Systems ^ 

/ Y, VOMdug IX. A^^jWhpdsIh^ ^ 



HBiUlllEy^H 

The N«w Second Edition of 

HYDROELECTRIC HANDBOOK 

By WILLIAM P. CREAGER 
and JOEL D. JUSTIN 

Covers site selection to plant operation 

This new edition makes available complete informa- 
tion covering hydroelectric practice from the factors to 
be considered in selecting the site of a power plant to 
the operation of the completed plant. Each of the 18 
contributors is a specialist in the particular phase of 
hydroelectric practice he treats. 

Pictures the problems involved 

The authors present sufficient information to give 
the reader a picture of the problems involved. Data in 
readily usable form are provided for preliminary designs, 
estimates of cost, power available, and many types of 
reports required on hydroelectric projects and properties. 
The book also includes information on items of design 
not readily available in specialized literature. 

Includes latest hydroelectric practice 

As in the first edition, this revision is divided into 
four sections for easy reference — Preliminary Studies and 
Economics . • • Dams, Design and Construction • . • 
Conduits and Powerhouses • • • Equipment and Opera- 
tion. Each section has been extensively rewritten to 
include the latest advances in hydroelectric practice. 

2fid Ed .9 THctmher Approx, 1136 poges 600 iUm, 









